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PRKKACE. 


This  Arithmetic  lias  been  prepared  for  the  use  of  pupils 
in  Hig-h  Schools  and  Collegiate  Institutes,  and  also  for 
those  in  the  higher  forms  of  Public  Schools.  It  is  intended 
CO  be  not  merely  a  collection  of  problems,  but  also  a  series 
of  graded  questions  in  which  the  whole  theory  of  arithmetic 
is  developed. 

The  work  is  largely  a  transcript  of  notes  on  which  we 
hare  based  our  practical  teaching  for  some  years.  Many 
of  the  original  problems  and  methods  of  solution  will  be 
recognized  by  our  former  students. 

A  Glossary  of  Terms  and  Tables  has  been  introduced 
which,  though  not  lengthy,  will  be  found  to  include  all 
necessary  reference  for  ordinary  arithmetical  teaching. 
The  table  of  Powers  will  be  of  use  in  connection  with  the 
chapters  on  Compound  Interest  and  Annuities  ;  it  will  also 
apprise  pupils  of  the  existence  of  tables  for  facilitating 
the  longer  computations. 

The  treatment  of  Vulgar  and  Decimal  Fractions  intro- 
duces the  pupil  to  a  series  of  propositions  of  close  mathe- 
matical reasoning,  with  the  results  of  Avhich  he  is  already 
more  or  less  familiar. 

The  Roots  of  Numbers  and  Mensuration  are  presented  in 
a  novel  manner,  as  far  as  text  books  are  concerned  ;  the 
methods  here  developed  have  been  successfully  tested  in 
our  classes. 

"We  have  thought  it  advisable  to  introduce  a  special 
collection  of  simple  problems  on  the  Metric  System. 
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The  four  hundred  problems  on  Fractions  and  the 
Elementary  Rules  appear  as  a  recog-nition  of  the  necessity- 
felt  by  teachers  of  reviewing-  the  earlier  work.  A  number 
of  these  have  been  selected  from  the  Entrance  Examination 
papers. 

The  Problems  Arising  from  Business  Transactions,  as 
well  as  those  on  Roots  of  Numbers  and  Mensuration,  have 
been  arranged  in  a  progressive  series  which  presents  a 
logical  development  of  the  principles  involved. 

Under  General  Problems  we  have  included  one  thousand 
examples  arranged  in  two-page  sets  of  approximate  order 
of  difficulty.  These  will  furnish  material  for  review  of 
all  previous  sections. 

We  give  a  few  pages  of  problems  illustrating  some 
Properties  of  Numbers,  which  will  be  found  a  suitable 
supplement  to  those  given  on  pages  129-139. 

In  the  Selected  University  Problems  we  feel  that  we 
have  preserved  in  a  more  convenient  form  a  number  of  the 
best  problems  that  have  appeared  on  Toronto  University 
examination  papers  for  the  past  thirty  years. 

The  sets  of  complete  Examination  Papers,  in  addition  to 
presenting  a  number  of  carefully  prepared  problems,  will 
serve  to  acquaint  the  student  with  examination  standards. 

W.  H.  BALLARD. 

A.  C.  McKAY. 

R.  A.  THOMPSON. 
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ARITHMETIC. 


GLOSSARY— Terms  and  Tables. 

Agent. — A    person   authorized   to   transact  business   for 

another. 
Annuity. — A   periodical  payment  made  annually  or   at 

more  frequent  intervals,  for  a  fixed  term  of  years  or 

during  the  life-time  of  some  person. 

Assets. — The  property  of  a  debtor  available  for  the  satis- 
faction of  his  creditors. 

Average. — The  average  of  several  quantities  is  that 
quantity  which^  Avhen  repeated  as  many  times  as  the 
number  of  the  quantities,  will  give  an  aggregate  equal 
to  the  aggregate  of  these  several  quantities. 

Bank  DiscouNT.^The  amount  deducted  from  the  face- 
value  of  a  note  when  sold  to  a  bank.  It  is  reckoned 
as  simple  interest  on  the  face-value  for  the  time 
before  the  note  falls  due. 

Bill  of  Exchange. — A  written  order  directing  some  per- 
son (or  a  bank),  to  pay  to  some  other  person  a  stated 
sum  of  money. 

Bonds. — Written  or  printed  contracts,  made  under  seal, 
promising  to  pay  a  certain  sum  of  money  at  a  specified 
tune.  They  are  issued  for  money  borrowed  by  Gov- 
ernments, Cities,  Towns  and  other  Corporations. 
Thej"  usually  bear  interest  which  is  paid  at  certain 
stated  times. 

Broker. — A  man  who  buys  and  sells  stocks  for  others. 

Brokerage. — Payment  made  to  a  broker  for  buying  or 
selling  stocks  ;  it  is  usually  calculated  as  a  percentage 
on  the  amount  of  the  stock. 

Chord  of  a  Circle. — A  straight  line  joining  two  points 
on  the  circumference. 
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Commission. — An  allowance  or  payment  made  to  a  com- 
mission merchant  or  ag-ent  for,  the-  transaction  of 
bnsiness  ;  it  is  usually  calculated  as  a  percentage  on 
the  money  actually  involved  in  the  transaction. 

GoMPOUXD  Interest-. — Interest  not  only  on  the  principal 
but  on  the  interest  added  to  the  principal  when  it 
becomes  due. 

Banks  usually  add  the  interest  to  the  principal 
every  six  months. 

Cone. — A  solid  whose  base  is  a  circle  and  whose  curved 
surface  tapers  uniformly  to  a  point  called  the  vertex. 

Consignee. — The  person  (or  firm)  to  whom  goods  are  sent. 

Consignment. — A  shipment  of  goods  sent  to  a  commission 
merchant  to  1)e  sold. 

Consignor.— The  person  (or  firm)  who  sends  goods  to 
another. 

Consols. — An  abbreviation  for  coni^olidated  annuHJes,  the 
funded  debt  of  Great  Britain. 

Corporation. — An  association  of  persons  for  the  transac- 
tion of  business  :  its  legal  rights  are  in  many  respects 
the  same  as  those  of  a  single  person. 

Coupon. — An  interest  certificate  attached  to  a  bond  ;  to  l)c 
detached  and  presented  for  payment  when  the  interest 
is  due. 

Course  of  E.xchange. — The  rate  connecting  the  units  of 
value  of  two  countries,  according  to  which  lulls  of 
exchange  for  the  time  being  are  negotiated. 

Creditor. — A  person  (or  firm)  to  whom  money  is  due. 

Cube  Root.  — One  of  the  three  equal  factors  of  a  number. 

Customs. — Taxes  or  duties  imposed  on  imported  or  ex- 
ported goods. 

An  ad  imlorem  duty  is  calculated  as  a  certain  per- 
centage of  the  value  of  the  goods  as  shown  in  the 
invoice. 

A  specific  duty  is  assessed  upon  the  number,  weight 
or  measure  of  the  goods,  Avithout  regard  to  value. 
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Days  of  Grace. — Three  days  of  grace  are  allowed  by 
law  after  a  note  is  nominally  clue  (that  is,  after  the 
expiration  of  the  time  named  in  the  note  for  its  pay- 
ment,) before  it  is  leg-ally  due. 

Debenture. — A  deed  or  contract  by  Avhich  certain  property 
is  charg-ed  with  the  repayment  of  money  lent,  tog'ether 
with  interest  at  a  fixed  rate.  Debentures  usually 
ha  Ye  interest  coupons  attached. 

Debtor. — A  person  (or  firm)  owing-  money  to  another. 

Deferred  Annuity. — An  annuity  that  does  not  beg"in 
until  some  future  time. 

Discount. — An  abatement  or  reduction  from  a  stated  price 
or  value. 

Dividend. — The  sum  divided  among  the  stockholders  of  a 
company  as  the  profits  of  the  business. 

Praft. — An  order  directing-  some  person  (or  a  bank)  to 
pay  a  specified  sum  of  money  to  some  other  person. 

Duty. — See  Customs  above. 

Endowment  Policy. — An  insurance  policy  that  secures  to 
the  person  insured  a  certain  sum  of  money  at  a  speci- 
fied time,  or  to  his  heirs  if  he  die  before  that  time. 

Equated  Time. — The  time  at  which  several  sums  of 
money  due  at  ditterent  times  may  be  paid. 

Equation  of  Payments. — The  process  of  finding  the 
equated  time. 

Evolution. — The  process  of  finding  roots  of  numbers. 

Exchange. — The  system  by  which  persons  living  in  dif- 
ferent countries^  or  persons  living  in  distant  parts 
of  the  same  country^  discharge  their  debts  to  each 
other. 

Factor. — The  factors  of  a  namber  are  a  set  of  numbers 
whose  product  is  the  given  number. 

Frustum. — The  portion  of  a  cone  or  pyramid  included 
between  its  base  and  a  plane  parallel  to  the  base. 
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Instalment. — A  payment  made  annually  or  at  some  other 
stated  period. 

Insurance.— A  guarantee  of  payment  of  a  specified  sum 
of  money  in  the  event  of  the  loss  of  property  by  fire^ 
shipwreck,  etc., -or  loss  of  life. 

Interest. — The  sum  paid  for  the  use  of  money. 

Liabilities. — Debts. 

Net  Proceeds. — The  amount  that  remains  of  the  money 
received  for  property  after  paying-  the  expenses  in- 
curred in  disposing  of  it. 

Net  Price. — The  price  of  goods  after  the  trade  discount 
has  been  deducted  from  the  marked  price. 

Note. — A  written  promise  to  pay  a  specified  sum  of  money 
at  a  stated  time  and  place. 

Parallelopiped. — A  solid  having  six  faces,  each  face 
being  a  parallelogram.  If  the  faces  are  all  rectan- 
gles, the  solid  is  called  a  rectangular  parallelopiped. 

Partial  Payment. — Part  payment  of  a  note_,  bond  or 
other  obligation. 

Par  of  Excttange. — The  rate  connecting  the  unit  of  value 
of  one  country  with  the  unit  of  value  of  another 
country,  the  intrinsic  value  only  of  the  units  being 
considered. 

Partnership. — The  association  of  two  or  more  persons 
with  joint  capital,  for  the  carrying  on  of  some  par- 
ticular business. 

Par  Value. — The  par  value  of  a  stock  certificate  or  bond 
is  the  original  value  or  the  amount  stated  in  the  cer- 
tificate. 

Percentage. — The  result  obtained  by  taking  a  cei'tain 
number  of  hundredths  of  a  given  quantity. 

Perpetual  Annuity,  or  Perpetuity. — An  aniuiity  that 
continues  forever. 

Plinth. — A  rectangular  parallelepiped  having  tAvo  op- 
posite faces  square. 
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Policy. — The  written  agreement  or  contract  guaranteeing' 
insurance. 

Poll  Tax. — A  tax  levied  equally  on  all  taxable  persons. 

Polygon. — A  2:ilane  figure  bounded  by  straight  lines. 

Polyhedron. — A  solid  bounded  by  planes. 

Po^vER. — When  a  product  consists  of  the  same  factor  re- 
peated any  number  of  times  it  is  called  a  power  of 
that  factor. 

Preference  Stock. — That  part  of  the  stock  of  a  company 
on  which  a  certain  percentage  must  be  paid  before 
any  dividend  can  be  declared  on  the  ordinary  stock. 

Premium. — The  sum  paid  for  insurance.  Also  the  excess 
of  market  value. above  par  value. 

Present  Worth. — The  present  value  of  a  sum  of  money 
due  at  some  future  time. 

Principal. — The  sum  of  money  for  the  use  of  which  In- 
terest is  paid. 

Prism. — A  polyhedron  of  which  two  opposite  faces  are 
parallel  polygons,  connected  by  plane  faces  at  right 
angles  to  their  parallel  faces. 

Pyramid.— A  polyhedron  of  which  one  face  is  a  polygon, 
and  the  other  faces  are  triangles  having  a  common 
vertex. 

Rectangle. — A  right-angled  parallelogram. 

Right- Angled  Triangle. — A  triangle,  one  of  the  angles 
of  Avhich  is  a  right  angle.  The  side  opposite  the  rij^ht 
angle  is  called  the  hyjjothetiuse. 

Root.— A  root  of  a  number  is  one  of  the  equal  factors  of  a 
number. 

Sector  op  a  Circle. — A  plane  figure  bounded  by  two 
radii  of  a  circle  and  the  part  of  the  circumference  in- 
tercepted by  these  radii. 

Share. — One  of  the  equal  parts  into  which  the  capiual  of 
a  company  is  divided. 
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Stocks. — The  shares  of  companieh  and  the  bonds  of  g"OV- 
ernments  and  corporations. 

Sphere. — A  solid  bounded  by  a  surface,  every  point  of 
which  is  equally  distant  from  a  certain  point  within, 
called  the  centre. 

Square  Root.^ — One  of  the  two  eqixal  factors  of  a  number 
is  called  the  square  root  of  the  number. 

Tangent. — A  straight  line  Avhich  meets  a  circle,  but  when 
produced  does  not  cut  it. 

Trade  Discount. — A  deduction  from  the  regular  or  marked 
price  of  an  article  :  it  is  usually  expressed  as  such  a 
"per  cent,  oft"." 

Trapezium. — A  four-sided  plane  figure  having  two  sides 
parallel. 

True  Discount. — The  difference  between  the  present  worth 
of  a  debt  and  the  whole  debt ;  hence  true  discount  is 
eciuivalent  to  the  interest  on  the  present  worth  of  the 
debt. 

Wedge. — A  triangular  prism. 

Zone. — That  part  of  the  area  of  ;i  circle  included  between 
two  parallel  chords. 


TABLES  OF  LENGTH,  WEIGHT,  VOLUME,  Etc. 

LENGTH. 

The  Standard  unit  for  the  measurement  of  length  is 

the    YARD. 

1  yard   =  3  feet  =  36  inches. 
T)^  yards  =  1  rod  (pole  or  perch). 

17()0  yards  =  1  mile. 
22  vards  =  1  chain  =  100  links. 
220  yards  =  I  furhnig. 

2  yards  =  1  fatlioin. 

Also,  I   inches  =  1  hand^  used  in  measuring  the  height 
of  liorses. 
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AREA. 


A  square  foot  =  144  square  inches. 
A  square  yard  =      9         *■'     feet. 
A  square  rod    =30;|         "     yards. 
An  acre  =  10  square  chains. 

=  160     ^'       rods. 

=  4840  "       yards. 
A  square  mile  =  640  acres. 

Also,  100  square  feet  =  1  .square,  used  in  measuring^ 
rooting,  flooring-,  etc. 

VOLUME. 

A  cubic  yard  =  27  cubic  feet. 
A  cubic  foot    =  1728  ' "     inclies. 
A  cord  (of  firewood,  etc.)  =  128  cubic  feet. 

CAPACITY. 

Tlie  standard  unit  for  the  measure  of  capacity  is  the 
GALLON_,  wliich  is  tlic  space  occupied  by  ten  pounds  of 
distilled  water  at  a  temperature  of  62°  F. 

1  g-allon    =  4  quarts  =  8  pints  =  32  gills. 

2  gallons  =  1  peck. 

8  gallons  =  1  bushel. 
31 1  gallons  =  1  barrel. 
63  gallons  =  1  hogshead. 
Also^  8  bushels  =  1  quarter,  used  in  reporting  the  Brit- 
ish grain  market. 

For  Apothecaries'  Fluid  Measure  the  pint  is  sub-divided 
as  follows  : — 

1  pint  "  =  20  fluid  ounces. 

1  fluid  ounce     =   8  fluid  drachms. 
1  fluid  drachm  =  60  minims. 

WEIGHT. 

The  standard  unit  for  the  measurement  of  weight  is  the 

POUND   AVOIRDUPOIS. 

1  pound  =16  ounces  =  7000  grains. 
100  pounds  =  1  cental. 
2000  pounds  - 1  ton. 
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196  poands  of  flour  =1  barrel. 

200  poands  of  beef  or  of  pork  =  1  barrel. 

280  pounds  of  salt  =  1  barrel. 

An  ounce  Troy  =  480  g-rains. 

A  pound  Troy  =  12  Troy  ounces. 
=  5760  grains, 

The  folloAving  table  shows  the  number  of  pounds  re 
quired  to  make  a  legal  bushel  of  each  of  the  substan- 
ces named  ; 

14  lbs.  of  Blue  Grass  Seed. 
34  "     "  Oats. 
36  "     "  Malt. 
40  '^     "  Castor  Beans. 
44  "     "  Hemp  Seed. 
48  '^'     "  Barley  or  Buckwheat. 
50  "     "  Flax  Seed. 
56  "     "  Indian  Corn,  or  Rye. 

60  "     "  Beans,  Beets,  Carrots,  Parsnips,  Peas,  Potatoes, 
Red  Clover  Seed,  Onions,  Turnips,  or  Wheat. 
70  ".     "  Bituminous  Coal. 

value. 

1.  Canadian  and  United  States  money. 

The  standard  unit  of  value  is  the  dollar^  which  is  the 
value  of  about  23J-  grains  of  pure  gold. 

1  dollar  =  100  cents  =  1000  mills. 

In  the  United  States  there  is  the  eagle  ( =  10  dollars), 
and  also  the  dime  (  =  10  cents) ;  but  these  denominations 
arc  not  regarded  in  business  operations,  so  that  the  table 
of  U.  S.  money  is  practically  the  same  as  our  own. 

2.  British  money. 

4  farthings  =  1  penny, 
12  pence        =1  shilling. 

20  shillings  =1  pound  (the  unit). 

21  shillings  =1  guinea. 

The  units  in  British  and  Canadian  money  are  connected 
as  follows  : — 

$73  =  £15,  or,  $4-86§  =  £l. 
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TIME. 

The  unit  for  the  measurement  of  time  is  the  mean  solar 

DAY. 

1  day  =  24  hours. 
1  hour=  60  minutes. 
1  min.  =  60  seconds. 
7  days  =     1  week. 

365  days  =     1  common  year. 

366  days  =     1  leap  year. 

The  calendar  year  is  divided  into  12  months  of  different 
lengths,  as  follows  : — 

January,    31  days.  '  July,  '  31  days. 

February,  28     "  August,         31     '' 

March,        31     "  September,  30     " 

April,         30     "  October,        31     " 

May,  31     "  November,  30     " 

June,  30     "  December,    31     " 

In  leap  year  February  has  29  days,  making  366  days 
in  the  whole  year. 

To  ascertain  which  is  leap  year,  divide  the  number 
denoting  the  year  by  4  ;  if  there  is  no  remainder  the  num- 
ber denotes  leap  year,  while  remainders  1,  2,  3,  indicate 
respectively  the  1st,  2nd  and  3rd  year  after  leap  year. 
Thus,  1891  is  the  3rd  year  after  leap  year,  and  1892  and 
1896  will  be  leap  years. 

If  the  number  denoting  the  year  ends  in  two  ciphers  it 
must  be  divisible  by  400  in  order  to  indicate  leap  year ;  - 
thus  the  years  2000  and  2400  will  be  leap  years,  but  not 
the  year  1900. 

,  ANGLES. 

The  circumference  of  a  circle  is  divided  into  360  equal 
parts,  and  each  part  subtends  at  the  centre  an  angle  called 
a  degree,  each  degree  is  divided  into  60  equal  parts  called 
minutes,  and  each  minute  into  60  seconds. 

1   degree  =  60  minutes  =  3600  seconds. 
90  degrees  =  1  quadrant  or  right  angle. 
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ARITHMETIC. 


MISCELLANEOUS. 

12  articles  =  1  dozen: 
12  dozen    =  1  gTOss. 

24  sheets  of  paper  =  1  quire. 

20  quires  =  1  ream. 


METRIC  SYSTEM  OF  MEASUREMENT. 

LENGTH. 

The  unit  of  length  is  the  metre  (  =  39-37  inches  nearly). 
To  express  fractions  and  multiples  of  the  unit  the  follow- 
ing significant  prefixes  are  used  : 


micro  denoting 

milli 

centi  " 

deci 

deka 

hecto  " 

kilo 

myria         " 

mega  " 


1000000* ■ 

1 

1000  •  " 

1 
1^17'  • 
1 
ItT*  • 

10.. 
100., 
1000. , 
10000. 
1000000. 


abbreviated 


m. 

c. 

d. 

D. 

H. 

K. 

M. 

Mg. 


1  metre   =^ 

1  metre    = 

1  metre   = 

1  metre    = 

10  metres  = 

100  metres  = 

1000  metres  = 

10000  metres  = 

1000000  metres  = 


1000000  micrometres,  or  microns,  /^m. 

1000  millimetres,  mm. 

100  centimetres,  cm. 

10  decimetres,  dm. 

1  dekametre  Dm. 

1  hectometre^  Hm. 

1  kilometre,  Km. 

1  myriametre,  ]\lm. 

1  mcgametre,  Mgm. 


AREA 

Tlic  unit  of  r.rca  is  the  are — equivalent  to  one  square 
dekametre. 

1  are  =  1000  milliares,  ma. 

1  are  =    100  centiares,  ca. 

1  are  =     10  declares,  da. 

10  ares  =       1  dekare.  Da. 

100  ares  =       1  hectare.  Ha. 
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VOLUME. 

One  unit  of  volume  is  the  stere — equivalent  to  one  cubic 
metre  ;  it  is  used  in  measuring-  wood,  excavations,  etc. 
1  stere  =  100  centisteres,  cs. 
1  stere  =   10  decisteres,    ds. 
10  steres  =     1  dekastere,    Ds. 
100  steres  =      1  liectostere,    Hs. 
1000  steres  =      1  kilostere,      Ks. 
Another  unit  of  volume  is  the  litre — equivalent  to  one 
cubic  decimetre  ;  it  is  used  for  fluid  measure,  or  measure 
of  capacity. 

1  litre  =  100  centilitres,     cl. 

1  litre  =    10  decilitres,      dl. 

10  litres  =      1  dekalitre,      Dl. 

100  litres  =     1  hectolitre,      HI. 

1000  litres  =     1  kilolitre,        Kl. 

=--     1  stere. 

WEIGHT. 

Tlie  unit  of  weig-ht  (or  mass)  is  the  gramme — equivalent 
to  the  weig"ht  of  one  cubic  centimetre  of  distilled  Avater  at 
its  temperature  of  maximum  density. 

1  gramme  =  1000  millif','rammes,     mg-. 
1  gramme  =    100  centigrammes^     eg. 
1  gramme  =     10  decigrammes,       dg. 
10  grammes  =       1  dekagramme,       Dg. 
100  grammes  =       1  hectogramme,      Hg'. 
1000  grammes  =       1  kilogramme.        Kg. 
10000  grammes  =       1  myriagramme,    Mg. 
1  quintal  =    100  Kg. 

1  millier  or  tonneau  =  1000  Kg. 

The  following  are  approximate  values  of  some  of  the 
metric  units  : 

1  metre  =39-37  inches  nearly. 

1  centimetre  =        |  inch,         " 

1  kilometre  = 

1  hectare  = 

1  litre  = 

1  stere  = 

1  kilogramme  = 

.,    1  millier  or  tonneau  -  2200  pounds. 


5 

s 

mile. 

2i 

acres, 

i 

quart, 

:. 

cord, 

2i 

pounds, 
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POWERS  OF  CERTAIN  NUMBERS. 


No 

1-02 

1  1-025 
1-0250C 

1-03 

1-035    1-04 

1-045 

:No. 

1 

1-02000 

>  1-0300C 

1-03500  1-04000 

1-O45O0 

1 

2 

1-04040 

l-0506cJ 

1-06090 

1-07123 

1-08160 

1-09203 

'  .  2 

3 

1-06121 

1-07689 

1-09273 

1-10872 

1-12486 

1-14117 

3 

4 

1-08243 

1-10381 

1-12551 

1-14752 

1-16986 

1-19252 

4 

5 

1-10408 

1-13141 

1-15927 

1-18769 

1-21665 

1-24618 

5 

6 

1-12616 

1-15969 

1-19405 

1-22926 

1-26532 

1-30226 

6 

7 

1-14869 

1-18869 

1-22987 

1-27228 

1-31593 

1-36086 

7 

8 

1-17166 

1-21840 

1-26677 

1-31681 

1-36857 

1-42210 

8 

9 

1-19509 

1-24886 

1-30477 

1-36290 

1-42331 

1-48610 

9 

10 

1-21899 

1-28008 

l-343!»2 

1-41060 

1-48024 

1-55297 

10 

11 

1-24337 

1-31209 

1-38423 

1-45997 

1-53945 

1-62285 

11 

12 

1-26824 

1-34489 

1-42576 

1-51107 

1-60103 

1-69588 

12 

13 

1-29361 

1-37851 

1-46853 

1-56396 

1-66507 

1-77220 

13 

14 

1-31948 

1-41297 

1-51259 

1-61869 

1-73168 

1-85194 

14 

15 

1-34587 

1-44830 

1-55797 

1-67535 

1-80094 

1  -93528 

15 

16 

1-37279 

1-48451 

1-60471 

1-73399 

1-87298 

2-02237 

16 

17 

1-40024 

1-52162 

1-65285 

1-79468 

1-94790 

2-11338 

17 

18 

1-42825 

1-55966 

1-70243 

1  -85749 

2-02582 

2-20848 

18 

19 

1-45681 

1-59865 

1-75351 

1  -92250 

2-10685 

2-30786 

19 

20  1-48595 

1-63862 

1-80611 

1-98979 

2-19112 

2-41171 

20 

21  1-51567 

1-67958 

1-86029 

2-05943 

2-27877 

2-52024 

21 

22  1-54598  1-72157 

1-91610 

2-13151 

2-36992 

2-63365 

22 

23  1-57690  1-76461 

1-97359 

2-20611 

2-46472 

2-75217 

23 

24 

1-608441 1-80873 

2-03279 

2-28333, 

2-56330 

2-87601 

24 

25 

1-64060  1-85394 

2 -093781 

2-36324 

2-66584 

3-00543 

25 

26 

l-(;7342  1-90029 

2-15659! 

2-44596 

2-77247 

3-14068 

26 

27 

1-70689  1-94780 

2-22129] 

2-53157 

2-88337| 

3-28201 

27 

28 

1-74102  1-99650 

2-28793' 

2-62017 

2-99870! 

3-42970 

28 

29 

1-77584  2-04641 

2 -35  657 1 

2-71188: 

3-11865 

3-58404 

19 

30 

1-8113(5  2-09757 

2-42726 

2-80679 

3-24340 

3-74532 

30 

31 

1-84759  2-15001 

2-50008' 

2-90503 

3-37313 

3-91386 

31 

32 

1-88454  2-20376 

2-57508  3-00671 

3-50806 

4-08998 

32 

33 

1-92223  2-25885 

2-65231  3-11194 

3-64838 

4-27403 

33 

34 

t -96068  2 -3 1532 i 

2-73191  3-22086,  3-794321 

4-46636 

34 

POWERS   OF   CERTAIN   NUMBERS. 
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POWERS  OF  CERTAIN  NUMBERS. 


No. 

1-05 
1-05000 

1-06 
1-06000 

1-07 
1-07000 

1-08 

1-08000 

1-09 
1-09000 

1-10 

No. 

1 

1-10000 

'  1 

2 

1-10250 

1-12360 

1-14490 

1-16640 

1-18810 

1-21000 

2 

3 

1-15763 

i -19102 

1-22504 

1-25971 

1-29503 

1-33100 

4 

1-21551 

1-26248 

1-31080 

1-36049 

1-41158 

1-46410 

4 

5 

1-27628 

1-33823 

1-40255 

1-46933 

1-53862 

1-61051 

5 

6 

1-34010 

1-41852 

1-50073 

1-58687 

1-67710 

1-77156 

6 

7 

1-40710 

1-50363 

1-60578 

1-71382 

1-82804 

1-94872 

7 

8 

1-47746 

1-59385 

1-71819 

1-85093 

1-99256 

2-14359 

8 

9 

1-55133 

1-68948 

1-83846 

1-99900 

2-17189 

2-35795 

9 

10 

1-62889 

1-79085 

1-96715 

2-15893 

2-36736 

2-59374 

10 

11 

1-71034 

1-89830 

2-10485 

2-33164 

2-58043 

2-85312 

11 

12 

1-79586 

2-01220 

2-25219 

2-51817 

2-81266 

3-13843 

12 

13 

1-88565 

2-13293 

2-40985 

2-71962 

3-06580 

3-45227 

13 

14 

1-97993 

2-26090 

2-57853 

2-93719 

3-34173 

3-79750 

14 

15 

2-07893 

2-39656 

2-75903 

3-17217 

3-64248 

4-17725 

15 

16 

2-18287 

2-54035 

2-95216 

3-42594 

3-97031 

4-59497 

16 

17 

2-29202 

2-69277  3-15882 

3-70002 

4-32763 

5-05447 

17 

18 

2-40662 

2-85434  3-37993 

3-99602 

4-71712 

5-55992 

18 

19 

2-52695  3-02560  3-61653 

4-31570 

5-14166 

6-11591 

19 

20 

2-65330  3-20714 

3-86968 

4-66096 

5-60441 

6-72750 

20 

21 

2-78596  3-39956 

4-14056 

5-03383 

6-10881 

7-40025 

21 

22 

2-92526  3-60354 

4-43040 

5-43654 

6-65860 

8-14027 

22 

23 

3-07152  3-81975 

4-74053 

5-87146 

7-25787 

8-95430 

23 

24 

3-22510  4-04893 

5-07237 

6-34118 

7-91108 

9-84973 

24 

25 

3-38635  4-29187 

5-42743 

6-84848 

8-62308 

10-83471 

25 

26 

3-555674-54938 

5-80735 

7-39635 

9-39916 

11-91818 

26 

27 

3-73346  4-82235  6-21387 

7-98806 

10-24508 

13-10999 

27 

28 

3-92013  5-11169  6-64884 

8-62711 

11-16714 

14-42099 

28 

29 

4-11614  5-41839,7-11426 

9-31727 

12-17218 

15-86309 

29 

30 

4-32194  5-74349  7-61226 

10-06266 

13-26768 

17.44940 

30 

31 

4-53804 

6-08810,8-14511  10-86767 

14-46177 

19-19434 

31 

32 

4-76494 

6-45339,8-71527  11-73708 

15-76333 

21-11378 

32 

33  5-00319! 

6  -84059 ;  9  -32534  1 2  -  67  605 ,' 

17-18203: 

23-22515 

33 

34  5-253351 

7-25103,9-97811  13-69013 

18-7284l!25-54767 

34 
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VULGAR  FRACTIONS. 

The  numbers  which  have  so  far  been  considered  be^in 
with  1,  and  go  on  increasing  by  1,  each  number  being 
greater  by  1  than  the  -number  just  before  it.  Such  num- 
bers are  called  Avhole  numbers  or  integers. 

Besides  these  there  are  other  numbers,  some  of  them, 
such  as  one-half,  three-quarters,  being  less  than  1,  and 
others  such  as  tico  and  a  half,  three  and  a  quarter,  being 
greater  than  one  whole  number  and  less  than  the  next 
liigher  whole  number. 

These  numbers  are  called  Fractions,  those  less  than  1 
being  called  Proper  Fractions,  and  those  greater  than  1 
Improper  Fractions. 

Note. — It  will  be  seen  hereafter  that  whole  numbers 
may  also  be  regarded  as  fractions,  and  as  such  are  classed 
as  improper  fractions. 

PROPER    fractions. 

If  a  unit  be  divided  into  tv/o  equal  parts,  each  of  these 
parts  is  called  a  half ;  if  into  three  equal  parts  each  is 
called  a  third;  if  into  four  equal  parts,  a  fourth;  and  so 
on,  the  part  in  each  case  taking  its  name  from  the  num- 
ber of  these  parts  required  to  make  up  the  whole  unit. 

And  we  speak  of  any  number  of  these  parts  in  the  same 
way  that  we  do  of  a  number  of  feet,  pounds  or  dollars; 
but  the  notation  employed  when  we  come  to  icrlte  them 
is  very  different.  Thus  for  three  dollars  we  write  $3  ; 
for  four  pounds,  we  write  4  lbs.;  where  the  character  or 
symbol  denoting  the  Av/?fZ  of  thing  under  consideration  is 
])laced  to  the  right  or  loft  (and  sometimes  directly  above) 
that  denoting  the  number  of  things  ;  but  for  three-fourths 
we  write  |;  the  I  in  this  expression,  which  tells  the  kind 
of  tiling  under  considci-ation,  namely, /o/^>-^/?.s',  being  placed 
directly  l^elow  the  .'5,  which  tells  the  number  of  fourths. 

This  symbol  -l  is  called  a  Fraction,  and  indicates  that 
a  unit  of  some  kind  has  been  divided  into  A  equal  parts 
and  that  ,'"5  of  tliese  parts  are  under  consideration. 
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The  4  which  tells  the  kind  or  deuomination  of  the  parts 
(and  therefore  also  the  number  of  parts  into  which  the 
unit  has  been  divided),  is  called  the  denoininatov.  The  3, 
which  indicates  the  number  of  parts  taken  (i.  e.,  enumer- 
ates them)  is  called  the  numerator.  The  numerator  and 
denominator  are  called  the  Terms  of  a  fi-action. 

If  the  numerator  of  a  fraction  be  a  smaller  number  than 
the  denominator  it  is  evident  that  the  number  of  parts 
taken  is  less  than  the  number  of  parts  into  which  the  unit 
was  divided,  and  therefore  that  the  fraction  denotes  a 
number  less  than  the  unit  or  1.  Such  fractions  are  ac- 
cordingly called  Proper  Fractions. 

IMPROPER    FRACTIONS.    . 

If  we  take  four  fourths  or  five  fifths  of  any  unit  it  is  clear 
that  we  take  the  whole  of  that  unit,  and  therefore  every 
such  fi action  as  f,  |  or  J  is  equal  to  1. 

The  word  fraction  (from,  fract us,  broken)  strictly  means 
a  part  broken  off,  and  consequently  denotes  something-  less 
than  the  whole.  Such  expressions  therefore  as  i,  not  in- 
dicating a  2}ttrt  of  a  unit  are  called  Tmjjroper  Fractions. 

If  now  we  suppose  two  or  more  units  to  be  divided  each 
into  five  equal  parts,  Ave  may  consider  as  many  of  these 
parts  as  we  please,  and  thus  we  may  have  such  fractions 
as  I,  iJ,  etc.,  where  the  numerator  is  greater  than  the 
denominator.  These,  for  the  reason  given  above,  are  also 
called  improper  fractions.  Proper  and  improper  fractions 
are  dialled  Simjjle  Fractions. 

MIXED   NUMBERS. 

Let  us  consider  the  improper  fraction  '/;  we  know  that 
five  fifths  are  equivalent  to  1,  and  that  ten  fifths  are  there- 
fore equal  to  2,  and  consequently  that  the  fraction  i^^  is 
equivalent  to  2  and  |,  we  thus  see  that  every- improper 
fraction  is  equivalent  to  a  whole  number,  or  else  to  a 
whole  number  and  a  proper  fraction,  and  that  the  whole 
number  can  be  obtained  by  finding  how  often  the  denom- 
inator of  the  fraction  is  contained  in  the  numerator,  and 
also  that  the  remainder,  after  dividing  (if  any)  will  be  the 
numerator  of  the  proper  fraction. 
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Such  numbers  are  expressed  by  writing  the  whole  num- 
ber first  with  the  fraction  close  after  it ;  thus^  ticoand  three- 
fifths  would  be  written  24.  Such  numbers  are  called 
Mixed  Numbers.  Thus  Ave  see  that  every  improper 
fraction  may  be  expressed  either  as  a  whole  or  as  a  mixed 
number. 

ETXERCISE. 

Express  the  following-  improper  fractions  as  whole  or 
mixed  numbers  : 


(1)   ¥• 

(2) 

(5)   W- 

(6) 

(9)  mi^- 

(10) 

(13)  «iVW-^. 

(14) 

2  7 

(3) 

4  7 

"8   • 

w 

62 
t 

99 
1  1* 

(7) 

7  6  8 
24   • 

(8) 

3482 
4^    • 

1  0000 
1)  0  9     • 

(11) 

I  01  01 
~ToT~- 

(12) 

1 0 1 101 
~TOT— 

3  8  4  .-5  fi  7 
8  97<>     • 

(15) 

7  fi  3  8  4  3 
652TTT2- 

Conversely  every  mixed  number  may  be  expressed  as 
an  improper  fraction.  For  if  we  consider  the  number  3|, 
then,  since  1  is  equal  to  five  fifths,  therefore^  3  is  equal  to 
fifteen  fifths,  and  therefore  31  is  equivalent  to  fifteen  fifths 
and  four  fifths,  that  is^  to  nineteen-fifths,  which  we  express 
thus,  -V**-.     We  have,  then,  tlie  following 

RULE. 

To  reduce  a  mixed  number  to  an  ini[)ro})er  fraction  : 
]\lultiply  the  whole  number  by  the  denominator  and  to 
this  product  add  the  numerator  ;  this  will  give  the  num- 
erator of  the  improper  fraction,  while  its  denominator  is 
the  same  as  that  of  the  fraction  in  the  mixed  number. 

EXERCISE. 

Reduce  the  following  mixed  numbers  to  improper  frac 
tions  : 

(8)  23[«.  (15)     10f^|l|o. 

(9)  3476J-.  (IG)     8697*114. 

(10)  969i«.  (17)     0OO9i{l»|. 

(11)  2^414.  (18)  lOOOlJVV 

(12)  Wl^^.  (19)  lOOO^Vw. 

(13)  lOlOJ-^i.  (20)  8736tV.. 
(11)  nm-  (21)  9342,^^. 


(1) 

^. 

(2) 

H- 

(3) 

H- 

(4) 

11-. 

{^) 

17^ 

(6) 

57,V 

(7) 

14 1^.. 
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COMPOUND    FRACTIONS. 


It  is  evident  that  if  3  fourths  be  repeated  7  times  the 
result  "vvill  be  21  fourths  ;  6  sevenths  repeated  5  times  will 
be  30  sevenths  ;  and  so  on.     That  is_, 

3  X  7  =  -L-i  ;  4x5  =  -IP. 
Hence  we  have  the  following 

RULE. 

To  multiply  a  fraction  by  a  whole  number  :  Multiply 
the  numerator  of  the  fraction  by  the  whole  number  for  the 
numerator  of  the  product  and  retain  the  same  denominator. 

EXERCISE. 

(1)  Multiply    I    by  4,  6,  8,  10  and  16. 

(2)  Multiply  ]i  by  9,  13,  23  and  47. 

(3)  Multiply  Jf5--by  49,  93  and  256. 

If  any  unit  be  divided  into  4  equal  parts  and  each  of 
these  fourths  be  divided  into  5  equal  parts,  it  is  evident 
that  the  unit  will  be  divided  into  20  equal  parts.  From 
this  it  follows  that  the  fifth  part  of  a  fourth  is  a  twentieth  ; 
or,  as  it  is  written : 

5  '^^  4-20 
and  since  1  fourth  is  equal  to  5  tAventieths, 

Therefore  3  fourths  are  equal  to  15  twentieths. 

And  1  fifth  of  3  fourths  is  equal  to  1  fifth  of  15  twentieths, 

And  therefore  equal  to  3  twentieths  ;  or,  as  it  is  written-: 

i    of  A  =  J5_ 
5    ^^    4^0' 

It  is  clear  also  that  2  fifths  of  3  fourths  is  twice  as  much 
as  1  fifth  of  3  fourths,  and  is  therefore  equal  to  6  twentieths, 
that  is  : 

•J    of  3  _  6 

From  this  it  appejirs  that  a  fraction  of  a  fraction  may  be 
reduced  to  a  simple  fraction  by  multiplying-  the  two 
numerators  tog-ether  for  a  new  numerator,  and  the  two 
denominators  tog-ether  for  a  new  denominator. 

B 
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EXERCISE. 

Reduce  the  following  to  simple  fractions  : 

(1)1  of  J.  (2)  J  off.  (3)iof|. 

(4)  ^of^V.  -  (5)1^  of  If.  (6)  II  of  i^ 

Ag-ain,  since  |  of  |  =  ^V 

18         S  V  9  V  ^ 

Therefore  i  of  |  of  j-S  of  A",^-,-;^,. 

Hence  it  appears  that  if  ani/  number  of  fractions  are. 
connected  by  the  word  ^of  we  may  reduce  the  whole 
expression  to  a  simple  fraction  by  multiplying-  all  the 
numerators  together  for  a  new  numerator,  and  all  the 
denominators  together  for  a  new  denominator. 

Such  expressions  as  i  of  f ,  -i  of  |  of  |,  are  called  Com- 
pound Fractions. 

exercise. 

Reduce  the  following  compound  fr.actions  to  simple  ones  : 

(1)  i  of  I  of  I  (4)  «  of  ^  of  If. 

(2)  I  of  I  of  |.  (^)  aV^rOf^VcrOfTT/W- 
CS)  J.  of  1-  of  1  of  -I  of.^.  (6)  If  of  -VV-  of  -V^. 

Note. — Mixed  numbers  must  be  reduced  to  improper 
fractions  before  applying  the  rule. 

(7)  I  of  5^.  0»)-l.U.f  19Wof  lOO^V. 

(8)  ^  of  7i  of  4J.  (10)  J,v  of  l^VA  of  lu^TT- 

Since  one-tifth  of  ^l  is  -/^,  and  since  one-fifth  of  anything 
is  the  result  olitained  after  dividing  it  by  5,  it  follows  that 
^*  on  being  divided  l)y  5  gives  -/^  for  quotient,  or 

Hence  we  have  the  following 

RULE. 

To  divide  a  fraction  by  a  whole  number  :  ^Iultii)ly  the 
denominator  of  the  fraction  by  the  Avhole  number  for  a 
new  denominator  and  retain  the  same  numerator. 
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EXERCISE. 

1.  Divide      4  by  2,  3,  4  and  8. 

2.  Divide    ^^  bv  8  and  by  10. 

3.  Divide  i|i  by  125. 

If  the  fraction  |  be  multiplied  by  5  the  result  Avill  be 
^-,  and  if  ^  be  divided  by  5  the  result  will  be  ^  ;  but  it 
is  evident  that  this  operation  must  give  ns  the  quantity  we 
started  with.  It  follows,  therefore,  that  ^4  ^''^^  f  i^^^st  be 
equal  to  one  anotlier.   Hence^  if  both  terms  of  a  fraction 

BE  multiplied    BY    THE    SAME'  NUMBER,  THE    VALUE  OF  THE 
FRACTION    REMAINS  THE  SAME. 

Thus,  5  =  ^«^  =  ^^  =  |^,  &c. 

It  will  thus  appear  that  we  can  chang-e  a  fraction  into 
another  Avhose  denominator  is  any  multiple  of  its  denom- 
inator by  multiplying  both  terms  of  the  fraction  by  the 
number  of  times  the  proposed  denominator  contains  the 
given  denominator.   • 

Thus,  to  reduce  I  to  a  fraction  whose  denominator  is  56, 
multiply  both  terms  of  the  fraction  by  8  (the  number  of 
times  7  is  contained  in  56),  and  the  result  is  4^. 

EXERCISE. 

1.  Change  f  to  an  equivalent  fraction  whose  denom- 
inator is  12,  20,  48,   100. 

2.  Find  the  fraction  with  least  denominator  which  shall 
be  equal  to  f,  to  |-,  to  f |. 

3.  Reduce  I  and  f  to  fractions  which  shall  have  28  for 
their  denominator. 

4.  Reduce  |-  and  4  to  fractions  which  shall  have  the 
same  denominator. 

5.  Reduce  4,  f  and  4  to  fractions  which  shall  have  60 

O'        4:  O 

for  denominator. 

6.  Reduce  |,  |-  to  fractions  having  24  for  denominator. 

7.  Reduce  f,  |,  §  to  fractions  having  18  for  denomin- 
ator. 

8.  Reduce  |-^  ^,  ^,  ^  and  y^^  to  equivalent  fractions 
which  shall  have  the  same  denominator. 
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Again,  if  we  take  l^  and  divide  botli  its  terms  by  5  we 
obtain  -^^  wliich  lias  been  sliown  to  be  equal  to  i|- ;  hence, 

IF  BOTH    TERMS  OF    A    FRACTION    BE    DIVIDED    BY    THE    SAME 
NUMBER,  THE  VALUE  OF  THE  FRACTION  REMAINS  THE  SAME. 

T'lint-       30  _  15  _  5 

When  both  terms  of  a  fraction  have  been  thus  divided 
by  all  numbers  Avhich  will  divide  them  both,  the  fraction 
is  said  to  be  reduced  to  its  lowest  terms. 

Hence  we  have  the  following 

RULE. 

To  reduce  a  fraction  to  its  loAvest  terms  :  Divide  both 
numerator  and  denominator  of  the  fraction  by  any  number 
that  will  divide  them  both,  and  continue  this  operation 
until  a  fraction  is  obtained  Avhose  terms  have  no  common 
factor. 

Thus,  lili  (dividing  by  5)=^^  (dividing  by  3) -§|=|. 

EXERCISE. 

Reduce  the  following  fractions  to  their  lowest  terms  : 
1     3  •>     1  •>  8-1  4     1 8 

p;       1  <f  fi       4  0  7       "  -  fi       3  3 

1  q     2  r.  6  1  I      i;  4  3  i  r      li  2  5  1 1::     2  si  y 

Note. — When  common  divisors  cnn  no  longer  be  deter- 
mined by  inspection,  the  method  of  tinding  the  (}.  C.  j\L.  of 
two  numbers  must  be  used. 

17       1-13  1Q       18-  in       -.'9  9  Of)       14.'? 

•)I        l.'i-tT  ')'}       5  80  .>'J       (i.J427  ')±       47967 

In  reducing  compound  fractions  to  simple  ones  the  com- 
mon factors  shoukl  he  struck  out  ])el'ore  applying  the  rule. 
Thus^  in  the  following  examples  : 

Ex.  1.  Reduce  |  of  '}-  to  a  simi)le  fraction. 

•>  V  H 
5  of  i  =  -^^ 
^        •'      8  X  5 

NoAv  striking  out  o,  Avhich  is  a  factor  of  botli  numer- 
ator and  dcntiniinntor,  we  h;ive  the  fraction  reduced  to  ;. 
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Ex.  2.  Reduce  f  of  if  of  ^^ 

8xl5x  3 
Result 


9  X  24  X  10 

Here  Ave  see  that  8  occurs  in  the  numerator  and  is  also 
contained  in  the  denominator  as  a  factor  of  24  ;  and  the 
same  is  true  of  3  ;  striking  these  out  we  have  left 

15 

'dxlb 

Here  again  we  notice  that  3  occurs  as  a  factor  of  9  and 
also  as  a  factor  of  15,  while  5  occurs  as  a  factor  of  15  and 
also, as  a  fact 
we  have  left 


also  ,as  a  factor  of  10.     Striking  out  these  common  factors 


1         1 


3x2      6 
as  the  final  result. 

•       EXERCISE. 

Reduce  the  following  compound  fraction  to  simple  ones  : 

1  1  of  3  of  *  '>     -2  nf  "  nf  1 1  3     '^  of   8 1 

4.  It  of  ^  of  T^/^. 

5.  yV  of  I  of  f  of  3|. 

6.  fofVof^J^ofi^of  fi. 

7.  ^  of  I  of  21  of  15^. 

8.  A  of  l-l  of  I  of  6yV  of  il  of  2^. 

Q       2^2  4  -    of  Hi   of   1PJL7    of      5"  " 
•^'      10  17    ^"^    615    '^•^      903     "-^     1926* 

10.    14  of  U  of  T-V\  Of  ^  of   1 A    Of   lyVV  of   lyis   Of  Hh 

To  show  that  i  of  2  =  ^. 

D  O 

If  each  of  two  units  be  divided  into  5  equal  parts  each 
of  these  parts  will  be  ohe-flfth,  and  there  will  be  10  of 
them.  If  now  Ave  separate  these  10  fifths  into  groups  of  2 
each  there  Avill  be  5  of  these  groups.  We  shall  have  thus 
divided  2  into  5  equal  parts,  and  we  find  that  each  part 
consists  of  2  fifths  ;  that  is 

1  of  2  =  4. 

Also,   since  the  fifth  part  of  any  number  is  obtained  by 
dividing  that  number  by  5,  it  folloAA's  that 

2=i  of  2=2-^5. 
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Therefore   every  fraction  expresses  the  quotient  of 

THE    NUMERATOR    BY    THE    DENOMINATOR. 

It  will  also  be  seen  from  this  that  every  Avhole  numher 
may  be  expressed  as  a  fraction  having*  1  for  its  denomin- 
ator ;  thus, 

5  =  i  for  f  =  5  ^  1  =  5. 

Therefore  also  a  whole  number  may  be  expressed  as  a 
fraction  having"  any  proposed  denominator.  Thus,  to  ex- 
press 7  as  a  fraction  Avhose  denominator  is  5,  we  have 

7  =  1  =  3/. 

1  o 

EXERCISE. 

1.  Express  9  as  a  fraction  whose  denominator  is  6,  7, 
10,  100. 

2.  Express  39  as  a  fraction  whose  denominator  is  14, 
19,  23. 

To  REDUCE  FRACTIONS  TO  OTHERS  HATING  A  COMMON 
DENOMINATOR. 

Suppose  we  have  the  fractions 

and  that  we  are  required  to  reduce  them  to  other  fractions 
which  shall  have  a  common  denominator.  It  is  evident 
that  this  denominator  must  contain  3,  5  and  7,  that  is, 
must  l)e  a  multiple  of  3,  5  and  7,  such  as  105,  210,  315, 
etc.,  and  therefore  the  required  fractions  Avould  be 


or 
or 


7J)  J'  3_  JJ  0 

'10  5»  ICTS*  1JJ5» 

140  128  60 

i2'l(J»  ^lTr»  ITTTT* 

2  10  18  9         90^ 

TTlo'  Slo*  'Slof 


and  so  on. 

in  reducing-  fractions  to  a  common  denominator,  how- 
ever, it  is  most  convenient  to  select  the  least  denominator 
that  will  contain  all  the  given  denominators,  that  is,  to 
take  tlie  least  common  multii)le  of  ail  the  denominators. 
Hence  we  have  the  following 
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RULE. 

To  reduce  fractions  to  equivalent  fractions,  which  shall 
have  a  common  denominator  : 

1.  Find  the  1.  c.  m.  of  all  the  denominators. 

2.  Multiply  both  terms  of  each  fraction  by  the  number 
of  times  its  denominator  is  contained  in  this  1.  c.  m. 

Ex.  To  reduce 

8 '    0 '     12'     9 » 

to  a  common  denominator. 

The  1.  c.  m.  of  8,  6,  12,  and  9  is  72. 

The  first  denominator  8  is  contained  in  72  the  1.  c.  m.  9 
times,  therefore  the  first  fraction  |  becomes 

5x9     45 


8x9     72. 
Similarly,  the  second,  |  becomes  i^ 
the  third  /^  "         tI 

and  the  fourth         "         if 
The  resulting-  fractions  are,  therefore, 

4  5       12      4  2      anr\    4  0 
T2'   T2)  T2"*   •*^'-'-  T2 

EXERCISE. 

Reduce  the  following-  fractions  to  eqaivalent  ones  with 
the  least  common  denominator  : 

Note. — If  the  fractions  are  not  in  their  lowest  terms, 
they  should  be  reduced  to  their  lowest  terms  before  apply- 
ing the  rule. 


7        8        1  O       2^     i?      ^       5 

9'     15'     6"  "•      3»    4'    5>    ■?• 


1. 

Q     ii     _7_     2.1    i:i  4-     JL    _i 

"•      15'      18'      24'    2  1-  ^'      10'    lU 


ICT'    1U0»    lOOOJ    10000° 

K71fi29  fi5      _3^0^      JL     1     -1_ 

"'     'SV    '2T'    9T"  7»    119'      5  1^    3'    2  1* 

7  7  .'5        19      13       68  8       i  of  ^     6^     -^  of  71. 

9.  ^\  of|,  ll^V'^of  ¥of3|. 
10.  ^  of  i  of  1  i  of  i  of  ^\,  1  of  A  of  3V. 

To   COMPARE   FRACTIONS   IN    MAGNITUDE  : 

Suppose  we  wish  to  know  which  is  the  greater  of  the 
two  fractions,  4  and  5 , 

This  cannot  readily  be  done  so  long  as  they  have  differ- 
ent denominators,  for  we  cannot  at  once  say  whether  4  out 
of  5  equal  parts  are  greater  or  less  than  5  out  of  7  equal 
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parts.  But  if  we  change  them  for  their  equivalent  frac- 
tions Avitli  a  common  denominator,  they  bt^come  respect- 
ively : 

II  and  |4. 
and  Ave  can  at  once  say  that  28  o^^t  of  35  equal  parts  are 
greater  than  25  of  these  parts,  and  consequently  we  know 
that  i  is  g-reater.than  s. 

EXERCISE. 

1.  Which  is  the  greater  i  or  |^  ? 

2.  Find  the  least  of  the  fractions  i,  ^  and  \i. 

3.  Arrange  i,  i,  i  in  order  of  magnitude,  beginning  with 

the  greatest. 

4.  ^,  yV,  ^i  in  order. 

5.  .1         i  of'|,\V  and  4  of  2. 

fi  II  7      115'  nnrl    -  9 

8.         n         I  of  4  of  4,  ■£  of  t\  of  7,  i  of  ?,  of  5 1  and  15. 

n  ,1  18      19      22    onc\    2  s 

./.  I  y,     2  o>     2  a    <*■''■"■    2  4* 

If  w(^  take  the  fraction  'i  and  form  another  fraction  by 
adding  2  to  eaeli  of  its  terms,  namely  i,  we  sliall  find  that 
the  fraction  so  formed  is  greater  than  the  original  fraction. 
By  this  means  we  may  often  determine  by  inspection  Avhich 
of  tAvo  fractions  is  the  greater.  Thus^  to  compare  ]f  and 
i^,  we  see  that  H  may  be  formed  by  adding  1  to  each  of 
the  terms  of  |t|^  and  therefore  y^  is  greater  tlian  ]-. 

So  also  in  the  two  fractions  \^  and  ||,  the  second  frac- 
tion is  formed  by  adding  o  to  each  term  of  the  first,  and 
therefore  tlie  second  fraction  is  thc^  greater. 

Again,  in  comparing  the  fractions 

Ave  observe  that  the  second  fraction  may  be  formed  from 
the  fii'st  by  adding  4  to  its  numerator  and  3  to  its  denom- 
inator. If.')  1)(^  added  to  each  term  of  i  the  fraction  ^^ 
will  be  obtained. 

•■•      ,"0  ^^  greater  than  I 

hut   ;■;,        -        "        ^ 

'.I  (t  u  6 

••10  T" 

From  these  examples  wc  iiia\-  infer, 
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1.  That  if  one  fraction  can  be  formed  by  adding-  the 
same  number  to  both  terms  of  another  fraction,  then  the 
fraction  so  formed  is  g-reater  than  the  otlier. 

2.  That  if  one  fraction  can  be  formed  by  subtracting 
the  same  number  from  botli  terms  of  another  fraction, 
then  the  fraction  so  formed  is  less  than  the  other. 

3.  That  if  a  fraction  can  be  formed  from  another  by 
adding-  a  g-reater  namber  to  its  numerator  than  to  its 
denominator,  then  the  fraction  so  formed  is  greater  than 
the  other. 

4.  That  if  a  fraction  can  ,be  formed  from  another  by 
subtracting-  a  smaller  number  from  its  numerator  than 

from  its  denominator,  then  the  fraction  so  formed  is  less 
than  the  other. 

EXERCISE. 

Determine  by  inspection  the  g-reatest  fraction  in  each  of 
the  following-  cases  : 

16     1  9      ifi.    18 

•^'     T'    8*  -  "^^      175    19' 

q    n    1 2  A    XL  IL 

^'      12''    T3'  *•     3  5>    4  5' 

K        1  3        7_  (\         7_     J_  0^ 

^-     '3  6'    3  0*  "•      175     '2  5' 

7.  y,  y^  (chang-e  4  to  \l  then  compare  -^f  and  yj). 

Q  6       1 7  0        7       2  9 

"•  8'5    2  3*  ^'     95    3  7* 

10  1234  1115078^ 

^^-  25    3'    t'     5"*  •      55    65     75    85     if 

10  8^       9       JLO      U.  12      J_3 

■'■^*  95    10'    11'    125  13»    14- 

Fractions  may  sometimes  be  advantageously  compared 
as  follows :  ^  is  evidently  greater  than  i ;  4  is  greater 
than  f  ;  f  greater  than  ^\  ;  etc.  That  is,  where  tAvo  frac- 
tions have  the  same  numerator  it  is  evident  that  the  frac- 
tion having  the  greater  denominator  Is  less  than  the 
other. 

Also,  where  fractions  not  having  the  same  numerator 
may  readily  be  exchanged  for  eqaivalent  fractions  Avhich 
have  the  same  numerator,  these  fractions  may  thus  be 
compared  by  comparing  their  denominators  than  :  5^,  j\ 
and  3%-  readily  reduce  to  ||-,  -|f  and  J^,  showing  at  once 
that  If  or  3-  is  the  g-reatest  of  the  three  fractions. 

This  method  is  preferable  in  the  case  of  fractions  having 
large  denominators. 
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EXERCISE. 

Arrange  the  following'  fractions  in  order  of  magnitude, 
beginning"  with  the  least : 


^■^o> 

5       6 

31'    37* 

- 

2.  'K 

111' 

7 
92' 

8 
105 

97 

5        11 

7 

161'    353' 

225* 

In  this  last  example  the  fraction  may  be  Avritten  : 
1111 


32i'    '32i'    32  ,V    32i' 
in  which  form  the  comparison  can  be  readily  made. 

ADDITION  OF  FRACTIONS. 

If  1  dollar,  2  dollars  and  3  dollars  be  added  togcthci- 
their  sum  will  be  G  dollars,  and  so  if  1  seventh,  2  sevenths 
and  3  sevenths  be  added  together  their  sum  will  be 
6  sevenths  ;  or  as  it  is  written^ 

(  *  4  '  (  * 

Thus  it  will  be  seen  that  if  fractions  have  the  same 
denominator  their  sum  is  a  fraction  whose  numerator  is 
the  sum  of  their  numerators,  and  whose  denominator  is 
the  same  as  their  denominator. 

Hence  we  have  the  following 

RULE. 

To  add  fractions  which  have  the  same  denominator  : 
A(Ul  their  numerators  together  for  a  new  numerator, 
and  under  this  place  the  common  denominator. 

EXERCISE. 

Add  together  the  following  fractions  : 

1        3       2       •*  9        n  7  2 

^'      5^'      5'      5'  *■•      1^'     TT5^»     'in' 

Q      1  o  0       1 0  1  A      •">       i     nf  •>    * 

F,       0       10       fi  Ct       "      X   nf   ^     X    of   '^ 

'^'    T7»    ■JT'S'    Ti(T*  "•    T5Tr>    3    '^^    if»    ?    "^^    'S* 
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If  the  fractions  to  be  added  have  not  the  same  denom- 
inator, as 

1    ■"     1 

3>      •t.'      5' 

they  may  he  reduced  to  equivalent  fractions  having"  their 
least  common  denominator,  as 

4£       4£      ±^ 
6  0'      6  0»     6  0' 


and  their  sum  can  then  be  found  by  the  method  already 
given,  thus  : 

40i45i48_13  3_O] 
■67  T"  e'TT  "r  6  0"  To     ~'^'i 

Hence  we  have  the  following 


>1  3 
'6  0* 


RULE. 

To  add  fractions  Avhich  have  not  the  same  denominator : 
Reduce  the  given  fractions  to  equivalent  fractions  hav- 
ing their  least  common  denominator,  then  add  the  numera- 
tors and  under  their  sum  place  the  common  denominator. 


EXERCISE. 


Find  the  sum  of, 

1.  4  and  I-.  24  and  4.  3.  f  and  |. 

4.  I  and  if.  5.  i|  and  Lf .         6.  if  and  f«. 

7     2     3   r,Tirl   *  fi     3     4  o-nrf  ^  q     4     5     fi     7 

'•    TT'    T  "^^^^   5"'  ■  •    T'   T  '*'^^^'-  6"-  "^^     5"'    e"'  T'   ¥• 

1  n     «      9      7     12  If       7      1     JL  10      1 9     JL     1     _J_   JL 

±\J.     yj    T4'     9"'     2T'  ^^'     TT'  ■S'3'    13'   3y      ^'-"     7'    17'    2  7'    3  7" 

IQII        1        1  1J.^14.1'^1 

Sum  =  31  +  41  -f-  51. 

=  3  +  i-f4-f-i  +  5  +  | 


=  12-t-i-fi  +  i 


2^3-1-1 

=  12-1-1^^ 
=  13  1 


Tn  such  cases,  therefore,  we  first  add  the  whole  numbers 
then  the  fractions  and  then  add  the  two  results  together. 

15.  6-1  and  7i.  16.  5^  and  41. 

17.  9^  and  ll^t.  18.  4S,  6^,  Ti  and  f. 

19.  17|,  Ai,  iJ^  and  f 

(Reduce  the  improper  fractions  to  mixed  numbers,  then 
pi'oceed  as  before.) 
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EXERCISE — (  Continued). 

20.     164      71     41      18      19      2  7 

21.  Find  the  value  of 

4  +  /3-of^ofl0f  +  4of|of|«. 

Here  we  must  first  reduce  the  compound  fractions  t( 
simple  ones,  thus, 

i^  of  1  of  lOf  =  JL  of  I  of  v2^|4^2VV, 
f  of  I  of  It  =  ^, 

.-.  ^  +  AofioflOt  +  f  off  off« 

_  q  8  9 

22.  Find  the  value  of 

|of|  +  ^of4^  +  iof(i  +  |)  +  |«of(|  +  4). 

Here  we  must  first  add  the  fractions  within  the  brackets, 
thus, 

Thus  the  expression  becomes  reduced  to 

f  of^+iof4^  +  «oflHiilof^*. 
Next  reduce  compound  fractions  to  simple  ones,  thus, 

|ofX  =  ||; 
iof4|  =  |; 

5    of  1  X  —  2  5   . 
19    of  ='*  —  3  2. J 

Thus  the  expression  becomes  reduced  to 


2 1  4.  3     ,     2  5     ,     .32  .•} 


■\vbiph      —  ^    118  7 


Find  the  value  or 

23.  1  +  5^^  +  11  of  2^  +  6^. 

24.  fof^  +  .^of-,V  +  fof(|+^)  +  VVof(f  +  i.) 
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SUBTRACTION  OF  FRACTIONS. 

If  from  a  group  of  7  ajjples  4  apples  be  taken  there  will 
be  3  apples  left^  and  so  if  from  7  ninths  4  ninths  be  taken 
there  will  be  3  ninths  left,  or  as  it  is  Avritten, 

"  —  ±  —  n 

If         9         'J 

Thus  it  is  seen  that  if  two  fractions  have  the  same 
denominator  their  difference  is  a  fraction  whose  numerator 
is  the  difference  of  their  numerators,  and  whose  denomin- 
ator is  the  same  as  their  denominator.  Hence,  we  have 
the  following- 

RULE. 

To  find  the  difference  between  two  fractions  which  have 
the  same  denominator,  take  the  difference  between  their 
numerators  for  a  new  numerator,  and  under  this  place  the 
common  denominator. 


i|  and  ii. 

13      q,,/!      3  9 
TTT  <*^i'-^  TT7* 

Q3   _   1 

Ot      ¥• 

1  _  -5. 

8         6' 

Suppose  we  require  the  difference  between 

T  and  I, 
We  cannot  find  it  in  their   present  form,  but  if  we  re- 
duce them  to  their  eqaivalent  fractions 

4°  and  il 
we  see  at  once  that  their  difference  is 

19 

Hence  we  have  the  following- 

RULE 

To  find  the  difference  between  two  fractions  which  have 
not  the  same  denominator  : 

Reduce  them  to  equivalent  fractions  having"  their  least 
common  denominator  ;  take  the  difference  between  these 
new  numerators,  and  under  this  difference  place  the  com- 
mon denominator. 


EXERCISE. 

Find  the  difference  between 

1.  i  and  i.         2.  |  and  |. 

3. 

4.  11  and  Jg-     5.  ||-  and  ||. 
Find  the  value'^of 

6. 

711         5                   8"''           19 
'•2m        2  9-                  "-113         llTT* 
1078         5                     11         "3 
^^-      '¥"9"                    ^^-      8         T- 

9. 
12. 

13* 
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EXERCISE. 

Find  the  difference  between 

1.  I  and  ^.  2.  ^  and  ^.  3.  -i-  and  -^. 

4.  ^%  and  i|,         .5.  i^  andif  6.  -U  and  ^i 

7.  i^^  and  ||.  8.  J^  and  ^^j.         9.  ||  and  ||«. 

10.  37|andl4|.    11.  ^'of  I  and  5  of  |. 

12.  4  of  -s^  of  6  and  4  of  i  of  2i. 

13.  The  sum  of  ^,  1  and  ^  and  the  sum  of  I  and  4. 

14.  The  sum  of  -^^  and  y\-  and  their  difference. 

15.  i^-fl  and|+f+ii. 

16.  f+^of3|andli+|of|^ofli. 

Find  the  value  of 

17      1_6  1Q       18         17  1Q       28         27 

-LI.        y  y.  ±<J.       ]cr~T8*  ■'•       •       "S^  ■g^*  ' 

20    4ofl-*-^  '^1     -5.4-3  _19  •■>•:>    .51-31 

In  examples  like  (22),  where  the  difference  between 
two  mixed  numbers  is  required,  it  is  not  necessary  to  re- 
duce the  mixed  numbers  to  improper  fractions,  for,  since 
3  and  ^  are  both  to  be  taken  from  5^,  we  may  first  take 
away  3  and  then  take  4  from  what  is  left.  AYhen  3 
is  subtracted  the  remainder  is  2^  ;  we  have  next,  there- 
fore, to  find  the  value  of 

2i-  1 
NoAv,  it  does  not  matter  whether  4  is  taken  from  2  or  from 
^  so  long-  as  the  whole  quantity  2^  is  diminished  by  l,  we 
may,  therefore,  take  i  from  2  (and  this  part  of  the  opera- 
tion can  always  be  done  mentally),  leavinf>-  It,  and  also 
the  ^  which  must  now  be  added  to  If.  This  is  done  in 
the  way  already  explained,  and  therefore  the  result  re- 
quired is 

1|  +  ^  which  =  2, V 

Find  the  value  of 

23.   nj\-15^.  24.  3i|l-2fr;. 

25.   136^^^-I20:j;^;i.         26.  Y  -  V". 

(Change  tlie  improper  fractions  -V-and  ■?/-  to  mixed  num- 
bers, then  subtract). 

27.    Find  the  value  of 

This  value  may  be  found  in  several  ways  : 
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EXERCISE — (  Continued) 

1.  We  may  proceed  thus 

find  the  value  of  f  - 1,  which  is  ^^ 

to  tliis  add  if  which  gives  1||- 
from  this  take  \  which  leaves  1^^ 
and  from  this  take  \  and  we  have  4^ 
as  the  final  result. 

2.  Since  additions  and  subtractions  may  be  performed 
in  any  order,  the  fractions  may  be  arranged  thus  : 

7iir,_2_i_l 
¥T^  16       T       4       2" 
Then  l-i-  is  —  1  is  • 

1 11  —  2.  _  1  ill  . 

-^16  5~S0' 

11 3  _  1  —  1  1  3   . 
-••80        4  ■"      8  0  » 

1  11  _  1  —      Al 

•^80        2  ~      80' 

3.  Since  |,  i  and  i  are  all  to  be  taken  from  the  sum  of 
I  and  If,  we  may,  instead  of  subtracting-  these  fractions 
one  at  a  time,  subtract  them  all  at  once,  that  is,  find  their 
sum  and  then  subtract  it  from  the  sum  of  \  and  if,  thus  : 

1  J-  1  5  _  1  13^  . 

8  ^  r^  "■  -^16  1 

5  ^  ¥  ^  2  ~"  -^  2'ir ' 
lil  _  IJL  -  5  •> 

■^16         -^20~80" 

This  last  method,  in  most  cases,  thoug-h  not  always,  gives 
a  readier  solution  than  either  of  the  others. 

When  fractions  are  enclosed  in  brackets  their  value 
must  first  be  found  and  then  the  result  must  be  added  or 
subtracted  according  as  the  bracket  has  the  sign  +  or — 
before  it. 

28.  Simplify  8^V  of  2^  -  (3f  +  Tf  -  3f ). 

8/^of2-i,=  -i«/  =  203i,; 
34  +  74-34  =  7104; 
and  20^V  -  ^1%%^=  12ilil- 

29.  Simplifv  J  of  4  -  ^^  of  3  i  +  i  of  2|. 

30.  Simplify  44  of' 3/^  -  2|  of  l^V  +  f  -  tt  of  t  of  ^^ 

31.  Find  the  value  of 

31  +.41  +  5|  +  f  of  t  +  I  of  I  of  |. 
82    Find  the  difference  between 

1  -  (I  + 1  +  oV)  and  1  _  (I  of  1  of  3?^). 
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EXERCISE — (  Continued). 
33.  Find  the  sum  of  the  greatest  and  least  of 

1~      2l.§-      2£       30     . 
2  8)      2  9»     'SO'     ^T*  > 

also  the  sum  of  the  other  two,  and  then  find  the  diffei 
ence  between  these  sums. 


MULTIPLICATION  OF  FRACTIONS. 

If  8  be  multipled  by  12  the  result  will  be  96  ;  if  8  be 
multiplied  by  G,  the  half  of  12,   the  result  is  48,  which  is 
half  of  96  ;  if  8  be  multiplied  by  one-third  of  12  the  pro- 
duct is  one-third  of  96  ;  if  by  one-fourth  of  12  the  pro- 
duct is  one-fourth  of  96.     Thus  we  see  that  in  multiplying 
by  Avhole  numbers^    whatever   part   one   multiplier  is  of 
another,  its  product  is  the  same  part  of  the  product  of  the 
other.     In  the   example   cited,   all   the   parts   taken  give 
whole  numbers,  that  is,  one-half,  one-third,  and  one-fourth 
of  12  are  all   whole  numbers.     We  assume  the  same  law 
to  hold  where  the  parts  taken  do  not  give  Avhole  numbers  ; 
so  that  if  any  number  is  multi])lied  by  one-fourth  of  3  the 
product  will   be  one-fourth  of  that  obtained  by  multii)ly- 
ing  the  numl)er  by  3.     But  one-fourth  of  3  is  |,  tlierefore, 
to  multiply  any  number  by  |  we  must  first  multiply  the 
number  by  3  and  then  divide  the  result  by  4.     Tluis^  to 
multiply  i-  by  |,  Ave  first  multiply  i  by  3,  Avhich  gives  \f- ; 
we  next  divide  -V-  by  4,   which  gives  ^|.     Therefore  i 
when  multiplied  by  f  gives  ||  as  the  product ;  or,  as  it  is 
written, 

15     5x3,        ,.        5     3     5x3 

^"^^^    28  =  7ir4'  *^'^'^^^''^  7^4=7^ 

And  thus  we  see  that  ihe  method  of  finding  the  pro- 
duet  wluni  one  fraction  is  to  be  multiplied  by  another  is 
])reeis(>ly  the  same  as  that  for  reducing  a  compound  frac- 
tion to  a  sim))le  one. 
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If  we  multiply  |  by  4  we  get  ||-  for  the  product ;  from 
this  we  infer  that  when  two  fractions  are  to  be  maltiplied. 
together  either  of  them  may  be  taken  as  the  multiplier. 
Now  suppose  we  require  the  product  of  three  fractions, 

We  may  first  take  the  product  of  f  and  |,  which  is  -^\- 
then  take  the  product  of  ^^3-  and  f,  which  is  ^y^  ;  therefore 
2     4     2      16_2x4x2 
3^5^7^105"  3T5"T7 

Hence,  to  multiply  any  number  of  fractions  together, 
we  have  the  following 

RULE. 

Multiply  all  the  numerators  together  for  the  numerator 
of  the  product,  and  all  the  denominators  together  for  its 
denominator. 

Note. — Before  applying  the  rule  all  factors  common  to 
a  numerator  and  a  denominator  should  be  struck  out. 

EXERCISE. 

Find  the  product  of 

1.  I  and  |.  2.  ^  and  |. 

3.  -f-  and  |.  4.  I,  |-  and  |. 

5.  ^,  f  and  f .  6.   ^\,  |  and  |. 

7       3      4       3    5,^/1     6  Q       7        3        3    fl,-,/!     1(1 

*■    1)   T'    6"  ^'^^^'-  T  "•    '9'  TTj   ~8  ^''^^^  TT" 

9.  41  and  ^%.  10.  f  of  i|-  and  4  of  6. 

11.  19|,  I  of '^  of  8^  and    12.  f  of  i^  and  i|  of  ^  of  2|. 

sV  13.  21   31   3f  and  51. 

14.  i  +  iandi  +  i-  15.  i  +  iand^-i. 

16.  f  of(f  +  |-|)and(i  +  i)x7i. 

17       ql        99         17        Ifi        176  ■_  1111         7      „y,/l     3    nf     8 

Find  the  value  of 

18.   §xfx4lx^.  19.   If  x44xf?j. 

20.   f  xf-i.  21.  |x(f-^). 


22      7_2v.3i_ 

Proceed  thus  : 


1  V   3  _  1 
.3  ^  ?  ~  2  • 

7  _  1  _1 

8  J—  8- 

8^9         72* 
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EXERCISE — (  Continued). 

i.O.     6-^  To       T^y+T^U       2V 

In  such  cases  as  this  the  order  of  reduction  is  as  follows 

1.  Find  the  value  of  the  fractions  in  brackets. 

2.  Perform  the  multiplications  indicated. 

3.  Perform  the  additions  and  subtractions  indicated. 
Thus— 

2       1  _i 

2  ~  6- 


6  V    1  —  1 
T  ^  6  —  T- 

7  -^   9         3- 


5 


-s  '^\s- 


l. 


1  +  i  =  --. 

24.  ix3H^xlif  +  |ii. 

25.  44x3T-V-2fxlT-V+|-lfx4ix,^. 

26.  (I  of  71 -^)x  3^. 

27.  ifx(l-|t)  +  Ax^x(i+T%). 

28.  -V  +  /^x3i-(fxti-|). 

29.  Multiply  the  excess  of  \\  over  the  sum  of  \  and  \,  by 
the  diflFerence  between  \  of  64  and  |  of  8i. 

30.  What    number   divided    by   7^   will    give    13 1   for 
quotient? 

31.  What  number  on  division  by  |  +  |  of  6i  will  g-ive  -^ 
of  (I  -  4)  X  7  for  quotient '? 


DIVISION  OF  FRACTIONS. 

If  60  be  divided  by  12  the  quotient  is  5. 

"■  "  one-halfof  12  the  quotient  is  twice  5; 

"  "  one-third         "         "  3  times  5; 

"  "  one-fourth      "         "  4  times  5. 

Similarly,  if  any  number  be  divided  by  one-fourth  of  3 
the  quotient  will  be  4  times  as  great  as  that  obtained  by 
dividing  the  same  number  by  3,  but  one-fourth  of  3  is  | ; 
therefore,  to  divide  any  number  by  \  we  must  first  divide 
the  number  by  3  and  then  multiply  the  result  by  4. 
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Thus,  to  divide  I  by  |, 

We  first  divide  4  by  3,  wliich  gives  -^^y ; 


We  next  multiply  ^j  by  4, 


20 
2]  ' 


Therefore,  4  when  divided  by  |  gives  |f  as  the  quotient ; 


or,  as  It  IS  written. 


5  _^  3  _  20 

7     •    ¥~  21* 


Q.         20     5x4     5     4 

Since    -  = =  _  v;  -  ; 

21     7x3     7     3 

5     3     5     4 
therefore     ~  ^  -  =  -  x  -. 

I  i  i  O 

Thus  we  see  that  to  divide  by  |  is  the  same  as  to  multi- 
ply by  |,  and  consequently  to  divide  by  a  fraction  we 
have  simply  to  multiply  by  that  fraction  inverted. 

Hence  we  have  the  following 

RULE 

To  divide  a  fraction  for  a  whole  number)  by  a  fraction  : 
Invert  the  divisor  and  then  proceed  as  in  multiplication. 

EXERCISE. 

Divide 
1.  |byi.  2.  ^byf. 

3.  f  by  0^-  4.  i|  by  ^V- 

'^-    TF   "y  TT*  "•     100     "j    TOOO" 

7.   6X  by  74.  8.   19^V  ^Y  ^t\, 

9.  m  ^y  Ml-  10-  #  of  ^n  by  f^- 

11.  i«  by  I  of  6|.  12.  i|  of  /^V  by  ll  of  If. 

13.  y^x  I  of  14  by  99.  14.  («+| -|)  by  4  of  G^  -  ^). 

15.  ^  of  (6i  +  31)  X  (f  of  5f )  by  51  -  2i. 

16.  The  product  of  ff  and  if?  by  the  product  of  Ifl  and 

"2:3* 

Find  the  value  of,  •  " 

■••  •  •      8     •     10*  19     •     38' 

1  Q         999      .99  20      1   of    41  —     '■ 

"i-    T  01    To    •    3   "1  TB- 


36  ARITHMETIC. 

EXERCISE — (  Continued). 

22.   «  - 1  X  /,  4- 1  of  -J^  X  (I  +  21)  -  (4-^  -  3|)  -  44«. 
Proceed  as  folloAvs  : 

1.  Find  the  value  of  the  fractions  in  brackets. 

|  +  2i^3^  =  V#;  and  41-31  =  1. 
This  reduces  the  expression  to 

2.  Simplify  compound  fractions 

A  of  -'-  =  -'■-  • 

U   "^    1  0  1  8    > 

this  reduces  the  expression  to 

^>  —k  sf  ^—  ~  j£_  V   1  1  3  _^  5  _^  /J  5  9 
I-     5^15-     18-^     3  6      •?■•    *r(T' 

3.  Invert  every  fraction  before  which  the  sig-n  ^  occurs  ; 
this  reduces  the  expression  to 

T  ■*>  4    -^    1 T  ■^  "T"  -^  "3B~  •^   5^  ^  ^3Tf 

4.  Multiply  the  fractions  tog-ether,  and  the  expression  be- 
comes =  1. 

It  may  be  noticed  here  that  there  is  an  important  dif- 
ference between  "of"  and  "  x  "  when  placed  between  two 
fractions.  The  fractions  between  Avhich  ^'  of "  is  placed, 
form  parts  of  the  same  compound  fraction,  Avhereas,  those 
between  which  "  x  "  is  placed,  are  two  distinct  fractions. 
Thus : 

7  •  .-i  ^^  5 
means  that  f  is  to  be  divided  by  the  fraction  |  of  a  that  is 

by  y\,  and  the  quotient  is,  therefore,  4f  ;  Avhereas 

7  ~  :}  ^  5 

means  that  4  is  to  be  divided  by  |,  and  that  the  quotient 
so  obtained  is  to  be  multiplied  by  t ;  that  is,  we  are  to  in- 
vert §  and  then  multiply  together  the  fractions  ^,  |  and  ^ 
the  result  in  this  case  being;  ^4. 

In  the  first  case  tlie   sign -=- occurs  before  the  fraction 
f  of  I ;  in  the  second  case  before  the  fraction  |,  so  that  in 
both  cases  we  have  followed  the  rule  and  inverted  the 
fraction  liofore  which  the  sig-n  of  division  is  placed. 
23.  Simplify  §  -  \  +  -^  x  ;^.  - 1  -  f  of  6. 

Here  we  first  reduce  the  compound  fraction 

^of  6  =  f. 

Next  invert  the  fractions  before  which -^  occurs.     This 
reduces  the  expression  to 
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EXERCISE — (  Continued). 

Next  perform   the  multiplications   indicated.    The  ex- 

pression  thus  becomes 

5,5        r_ 

Lastly,  perform  the  addition  and  subtraction  indicated, 
and  we  obtain  ff|-  as  the  required  result. 
Simplify 


o 


4- 


24.  4x13^-^2^ 

25.  (34  +  51  -  ^,)  X  (4i  -  3i)  -  (1,^  +  21  -  2^^  -*-  i  +  A)- 

26.  ^V  ^  ^T%  of  24J-1  -  411  X  3ff  -f  3fi. 
27  8' "  X  51*  —  41-^  -  71'' X  5ii  — 14^i 

9Q  J    93  4.  5   of  /'?   ^  .R-l'i  _  1  2  ^  91    L  -^  1    ■  ' 


COMPLEX  FRACTIONS. 

Since  every  fraction  expresses  the  quotient  of  the  num- 
erator by  the  denominator,  the  division  of  one  whole 
number  by  another  may  always  be  expressed  in  the  form 
of  a  fraction.     Thus  if  we  wish  to  divide  376  by  195  we 

may  indicate  the  operation  in  the  form  of  a  fraction,  thus  : 

.3  7  G 
19  5- 

The  same  method  is  employed  to  indicate  the  division 
of  one  fraction  by  another  ;  7|-f-4  being-  expressed  in  the 
form  of  a  fraction  thus  : 

71 

2 


Also  (I  +  -)  -^1  of  6?  may  be  written 

\  +  l 


I  of  64 

When  the  division  of  one  fraction  by  another  is  indi- 
cated in  this  way,  the  resulting"  expression  is  called  a 
Complex  Fraction,  and  the  tAvo  fractions  so  used  are 
called  respectively  the  numerator  and  denominator  of  the 
complex  fraction.  Thus  in  the  above  fraction  |  +  f  is 
called  the  numerator,  and  '4  of  6|  the  denominator. 
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Complex  fractions  may  be  reduced  to  simple  ones  by 
performing  the  division  indicated  thus, 

§of6|~^^  +  ^'*"^°^^^ 

.  _  23  _!.  22 
""TO"  •  5~ 
_  2  3   V     5 

—  2U  ^  22 

—  111 

88* 

or  by  first  rediicini*'  the  numerator  and  denominator  to 
simple  fractions,  and  then  performing  the  division  thus, 

3      1      2  2  3 

¥    +    ¥ 2^ 

fof'6|-^ 

_  23  _^  22 
~2'0  •  5" 
_  2  3   V  _5_ 

—  '"'U         2  2 

_  53  ' 

■~  88" 

Every  complex  fraction  whose  numerator  and  denomin- 
ator are  simple  fractions  can  at  once  be  reduced  to  a  sim- 
ple fraction_,  for 

5 

2  ~  7    •    3^' 

7    •^   2 

5x3 


7x2 
product  of  highest  and  lowest  numbers, 
prodact  of  the  other  two  numbers. 

EXERCISE. 


Simplify 


8 


r  t  s 


6  "•    i  +  i  "•      iof3^ 

3^14  «y5_:.7  2  3. 

<  J       -,     .     20  •       1    4.  2    V   "  4^7 

10.    Ik  +  «  °^  u.  ^±i-  +  ^i^ 

qi      ^inf4-  2_i+(i_2 
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EXERCISE — (  Continued). 

&  +  l)xl^       H  ^^-       9i+  111-  331 

14      r     '^l_°^12f  _  .2^  of  41 

''''21  of  151      ^x  21^  of  21 

11  +  81  _^  2^j.J^  451 

7A  _  42.     ■        _7_  _  JL  911 

■  6         ^9                  38          7  6  •--L4' 


16. 


/  71  91 4- ---"-x  44- 

V14  a  41j-2lj-       2:i_18_ 


19 
2B- 


^8         3  X  -i-e" 


17.     I  (3i  +  l^)  +  iof    i\3i  ,   .aX.VVofi. 
1  1 


1^-        o       _Jl  ^^-11^ 

^+71  2  +  3  +  3"~i 


20.       6  +  g-3^  21.  6  + 


6 


6  +  - 


6  "-6-^ 


1  1 

G  + 


22.       4 ^,-  ^'^'      r--  X  101^ 


9* 


1  1 

-^13  ^        1- 

J^^  X  61^  X  2411  -  4i^  X  3^^-^  —  3^1 

94  2  3    ^   "17    ^_"^j_3__J^l  8    X   U  .3  ^     .     O  c,  g  ^ 

8^'  X  511  —  41-5- -  71  «x  511  — 14-ii  X     2  5- 

"^¥•^'^39     •    *32  '20^*^63    •    -•-*25 

GREATEST  COMMON   MEASURE    AND   LEAST   COMMON  MLLTIPLE 

OF    FRACTIONS. 

The  G.  C.  M.  of  9,  12  and  15  is  3,  and  the  G.  C.  M.  of  9 

quarts,  12  quarts  and  15  quarts  is  3  quarts, 

In  the  same  way  the  G.  C.  M.  of  9  seventeenths,  12 
seventeenths  and  15  seventeenths  is  3  seventeenths.  That 
is,  the  G.  C.  M.  of 

'J      1  -  rnifl  1  ^  is  -?- 
TT'  TT  '*'""^    iT  ^^    17- 
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So  that  if  any  number  of  fractions  have  the  same  de- 
nominator their  G.  C.  M.  is  found  by  taking-  the  L.  C.  M. 
of  their  numerators  and  placing-  under  it  tlie  common 
denominator. 

If  the  fractions  have  not  tlie  same  denominator  they  can 
be  reduced  to  equivalent  fractions  Avhich  have  a  common 
denominator,  and  then  their  G.  C,  M.  can  be  found  in  the 
manner  already  stated. 

If  any  mimher  of  fractions  in  their  lowest  terms,  hav- 
ing different  denominators  be  reduced  to  equivalent  frac- 
tions having  the  same  denominator,  the  G.  C  31.  of  the 
numerators  of  the  new  fractions  is  the  same  as  that  of  the 
old. 

First,  take  two  fractions, 

i4  and  -l^. 

The  equivalent  fractions  are 

-11  -  and  S'-^' 

12^0^    ClllU     jo-g^ 

That  is 

14x8       ,21x3 

15^  8'''''^  40^3^ 

"Where  we  see  that  the  first  numerator  is  multiplied  by 
a  factor  of  the  second  denominator,  and  this  factor  cannot 
occur  in  the  second  numerator,  since  the  fractions  are  in 
their  lowest  terms,  and  therefore  the  factor  introduced 
into  the  first  numerator  is  not  one  which  already  occurs  in 
the  second  numerator,  and  therefore  the  new  namcrator 
of  the  first  (112)  and  the  old  numerator  of  the  second 
fraction  (20)^  have  no  new  common  factor ;  neither,  by 
the  same  reasoning-,  will  the  new  numerator  of  the  second 
and  the  old  numerator  of  the  first. 

Lastly,  the  factors  8  and  3  introduced  into  the  numer- 
ators can  have  no  common  factor ;  for  if  they  had,  120 
would  not  be  the  L.  C.  ]\I,  of  15  and  40,  but  120  divided 
by  the  common  factor  of  8  and  3. 

Hence,  we  conclude  that  the  process  of  converting-  two 
fractions  to  others  having-  a  common  denominator  leaves 
the  G.  C.  M.  of  their  numerators  tlic  same,  and  this  will  be 
true  of  every  pair  of  fractions  if  there  are  more  than  two. 

From  this  it  appears  that  in  finding-  the  G.  C.  M.  of  frac- 
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tions  in  their  lowest  terms  with  diflferent  denominators  we 
need  only  find  the  common  denominator  and  then  we  can 
find  the  G.  C.  M.  of  the  old  numerators  instead  of  the  new. 
Hence  we  have  the  following 

RULE. 

For  finding-,  the  G.  C.  M.  of  any  number  of  fractions, 
in  their  lowest  terms  : 

Find  the  G.  C.  M.  of  their  numerators  and  under  this 
place  the  L.  C.  M.  of  their  denominators. 

TO   FIND   L.    C.    M.    OF   ANY   FRACTIONS. 

We  shall  first  show  that  the  quotient  of  one  fraction 
divided  by  another  is  the  same  as  the  quotient  of  the 
reciprocalof  the  second  fraction  divided  by  the  reciprocal 
of  the  first. 

Thus :— 

5  .    2 

T  •    3 

_  5  v-   3 

■  "^  T  "2" 

_  3  V    5 

^  o  -^  Y 

—  jL  —  L 

~  2     •     5 

From  this  it  follows  that  the  quotients  arising-  from 
dividing-  fractions  into  their  L.  C.  M.  are  the  same  as  those 
arising-  from  the  division  of  the  reciprocals  of  these  frac- 
tions by  the  reciprocal  of  their  L.  C.  M.^,  and  since  no 
fraction  less  than  the  L.  C.  M.  will  contain  the  fractions,  it 
follows  that  no  fraction  g-reater  than  its  reciprocal  will 
divide  the  reciprocal  of  the  fractions,  and  hence  it  folloAvs 
that  the  L.  C.  M.  of  any  number  of  fractions  is  the  recip- 
rocal of  the  G.  C.  M.  of  their  reciprocals. 

Thus,  to  find  the  L.  C.  M.  of 

2       5    n-nr]     4 

the  reciprocals  of  these  fractions  are 

2»     5'    4* 

The  G.  C.  M.  of  these  last  fractions,  is 
G.  C.  M.  of  3,  6  and  9 
LTcrM.^of  2,  5  andl: 
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and  the  L.  C.  M.  is  the  reciprocal  of  this,  or 

L.  C.  M.  of  2,  5  and  4     .      • 
GTcrMroTs,  6  and  9 
.-.    the  L.  C.  M.  of 

3,  ^  auu  ^ 

is  formed  by  taking-  the  L.  C.  M.  of  their  numerators  and 
placing-  under  it  the  G.  C.  M.  of  their  denominators. 
Hence  we  have  the  following 

RULE. 

For  finding-  the  L.  C.  M.  of  any  fractions  in  their  lowest 
terms  : 

Find  the  L.  C.  M.  of  their  numerators  and  under  it  place 
the  G.  C.  M.  of  their  denominators. 


DECIMALS  AND  DECIMAL  FRACTIONS. 

Let  us  consider  the  number 

7648. 

Here  the  first  dig-it  to  the  right  (8)  denotes  so  many 
simple  units  or  ones.  The  second  dig-it  (4)  denotes  so 
many  tens  ;  the  third,  hundreds ;  the  fourth^  thousands, 
etc.  We  thus  sec  that  each  dig-it  denotes  so  many  units, 
each  of  which  is  ten  times  as  large  as  that  denoted  by  the 
digit  to  its  right. 

Commencing  now  at  the  left  hand  digit :  each  unit  de- 
noted by  7  is  one  thousand,  each  unit  denoted  by  G  is  one 
hundred,  which  is  one-tenth  of  one  thousand,  each  unit 
denoted  by  4  is  one-tenth  of  one  hundred,  each  unit  denoted 
by  8  is  one-tenth  of  each  unit  denoted  by  4. 

If  now  we  write  down 

8935, 

and  suppose  8  to  denote  units,  each  of  which  is  unity  or 
one,  then  the  9  immediately  to  its  right  will  denote  units, 
each  of  which  is  one-tenth  of  1  or  ^j^ :  these  units  are  ac- 
cordingly called  tenths. 
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The  next  dig-it  3  denotes  units,  each  of  which  is  one- 
tenth  of  each  unit  denoted  by  9,  therefore  each  unit  denoted 
by  3  is  one-tenth  of  one-tenth,  but  ^l  of  -J^  =  y^^  ;  these 
units  are  therefore  called  hundredths. 

In  the  same  way  each  unit  denoted  by  5  is  one-tenth  of 
one-hundredth 

UUL    10  "-"^    loo       1000' 

These  units  are  accordingly  called  thousandths. 

If  more  digits  were  placed  to  the  right  of  the  5,  they 
would  denote  ten-thousandths,  hundred-thousa?idths,  mil- 
lionths,  ten-millionths,  etc.,  respectively. 

It  will  appear  from  what  has  been  said  that  in  any  group 
of  digits  we  must  know  which  is  the  units' digit  before 
we  can  say  what  number  the  group  of  digits  represents. 

Thus  in 

3426, 

if  4  -be  taken  as  the  units'  digit,  the  group  will  represent 
3  tens,  4  units,  2  tenths,  and  6  hundredths  ;  but  if  2  be 
taken  as  the  units'  digit,  the  same  group  will  represent 
three  hundred  and  forty-two  and  6  tenths. 

The  units'  digit  is  distinguished  from  the  others  by 
placing  a  dot  after  it,  thus  in  34-26,  4  is  the  units'  digit ; 
while  in  342-6  the  units'  digit  is  2. 

If  a  number  does  not  contain  any  units,  or  any  higher 
denomination,  it  may  be  written  thus  : 

0-376, 

where  the  cipher  takes  the  units'  place,  but  it  is  more  fre- 
quently written 

•376, 

which  denotes  3  tenths,  7  hundredths,  and  6  thousandths. 
If  there  are  no  tenths  in  a  number,  a  0  takes  its  place,  as 

•076. 
In  the  same  way  we  may  have 

•003,   -00004,  and  so  on, 
which  last  denotes  4  hundred-thousandths. 

Such  numbers  are  called  Decimals,  and  the  dot  so  used 
is  called  the  Decimal  Point. 
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The  expression 

•67 
denotes  6  tenths  and  7  hundredths  ;  that  is, 

.     10 ''"'moo 

6  7         6        7         67 

but  Yo«'»^  100  =  10  + 100 "Too* 

Therefore  -67  is  read  sixty-seven  hundredths. 

In  the  same  way  •347  is  read  three  hundred  and  forty - 
seven  thousandths,  and  so  on.  That  is,  every  decimal  is 
read  as  a  whole  number  of  the  denomination  indicated  by 
the  last  dig-it  to  the  right. 

The  expression 

396-89 
is   read   three   hundred    and    ninety-six,  and  eig-hty-nine 
hundredths. 

EXERCISE. 

Write  the  following  numbers  in  words  : 
1.  7-6.  2.  39-3. 

5.   -762.  6.  762-762. 

9.  2400-0036. 
12.   -000006. 

Express  in  digits  : 

14.  Seventy-six  and  eighty-nine  hundredths. 

15.  Fourteen  and  three  thousandths. 

16.  One  hundred,  and  three  ten-thousandths. 

17.  One  hundred  and  three  ten-thousandths. 

18.  Thirty  thousand  and  seventy^  and  one  thousand  and 
eighty-three  millionths. 

In  practice  we  do  not  read  decimals  in  the  manner  ex- 
plained above,  but  simply  name  the  decimal  point  and  then 
the  digits  in  order  as  they  occur.  37-340.56  is  read  "■  37, 
decimal  3,  4,  0,  5,  6 ; "  -7854  is  read  "decimal  7,  8,  5,  4." 

6 
Since  -6  is  six-tenths  =  Tq 

69 
and  -69  is  sixty-nine  hundredths  =  r^. 

3^7  3 

and  similarly  -347  =  1 — -    and  -03  =  — 
^  1000  100 


3. 

4-89.             4. 

762. 

7. 

1234-5678.    8. 

123-45678. 

10. 

-2436.          11. 

•0006. 

13. 

•000000006. 
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it  appears  that  a  decimal  may  be  expressed  in  the  form  of 
a  fraction  by  taking  tlie  decimal,  after  removing-  the 
point,  for  numerator  and  for  denominator,  1  followed  by  as 
many  O's  as  there  are  dig-its  to  the  rig-ht  of  the  decimal 
point. 

And  conversely  any  fraction  whose  denominator  is  1 
follow  by  O's  may  be  expressed  as  a  decimal  by  omitting- 
the  denominator  and  placing-  the  decimal  point  in  the 
numerator  in  snch  a  way  that  there  Avill  be  as  many 
dig-its  to  the  right  of  it  as  there  Tvere  O's  in  the  denomin- 
ator. 

347 
Thus  ^-00^  =  -347 

347 

•0347 


10000 

In  this  last  example,  since  there  are  4  O's  in  the  dcnuni- 
inator  and  only  3  digits  in  the  numerator,  a  cipher  is 
placed  between  the  point  and  the  first  digit  of  the 
numerator. 

In  the  same  way, 

ADDITION  OF  DECIMALS. 

It  will  be  evident  from  what  has  been  said  about  deci- 
mals that  the  method  to  be  pursued  in  adding  them  is 
almost  identical  Avith  that  adopted  in  adding  whole  num-. 
bers.  There  is  this  apparent  diflFerence,  however,  that  in 
adding  whole  numbers  we  begin  by  placing  units  ander 
units,  tens  under  tens,  etc.,  proceeding-  from  right  to  left 
in  arranging  the  different  numbers  under  one  another, 
whereas  in  adding  decimals  we  commence  by  placing  the 
decimal  points  under  one  another,  the  tenths  under  tenths, 
hundredths  under  hundredths,  and  so  on  going  from  left 
to  right.  It  will  be  seen  that  both  these  methods  amount 
to  this,  that  Ave  must  begin  Avith  that  part  of  the  number 
which  is  certain  to  exist,  for,  as  CA-ery  Avhole  number  must 
haA^e  a  digit  in  the  units'  place,  though  not  necessarily  in 
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that  of  tens,  hundreds,  etc.,  so  every  decimal  must  have  a 
decimal  point  and  also  a  dig-it  in  the  tenths'  place,  though 
not  necessarily  in  that  of  hundredths,  thousandths,  etc. 

We  might  in  fact  g"0  a  step  further  and  assume  that,  as 
every  whole  number  must  have  a  digit  in  the  units'  place, 
it  mast  also  have  a  decimal  point  expressed  or  understood, 
since  the  place  of  the  decimal  point  is  always  to  the  right 
of  the  units'  figure ;  we  should  then  have  the  same  method 
in  all  cases,  viz.,  to  place  the  decimal  points  under  one 
another  and  then  arrange  the  digits  of  each  number  in  the 
proper  order  to  the  right  or  left  of  their  respective  points. 
Thus,  to  add  -3487,  16-396,  3-04324,  and  746-28,  arrange 
thus  : 

•3487 
16-396 
3-04324 
746-28 

766-06794 
Here  we  iind  that  in  the  fifth  place  from  the  decimal 
point  there  is  but  one  digit,  4.  We  therefore  set  it  down 
below  the  line  as  4  hundred-thousandths.'  In  the  fourth 
place  we  find  7  and  2  and  their  sum  9  is  also  set  down  as 
9  ten-thousandths.  In  the  third  or  thousandths'  place  we 
find  8,  6  and  3 ;  their  sum  is  17,  that  is  17  thousandths  or 
1  liundi'edth  and  7  thousandths.  We  therefore  place  the 
7  down  under  thousandths  and  reserve  the  1  to  add  to  the 
column  of  hundredths,  wliich  thus  becomes  equal  to  26 
hundredths  or  2  tenths  and  6  Inindredtlis ;  we  set  down 
the  6  under  hundredtlis  and  add  the  2  to  the  column  of 
tenths  which  thus  amounts  to  10  tentlis.  but  as  10  tenths 
are  ecpial  to  unity  av(!  place  a,  0  under  the  column  of  tenths 
and  res-crve  the  1  to  be  added  to  the  column  of  units  which 
will  thus  amount  to  16,  and  so  on,  until  the  addition  is 
completed. 

EXKROISIE. 

Add  together  : 

1.  36-41  r>S,    3126,     -,".216,     r)'.i-C);57  and  3-6. 

2.  r)7-29r)77,     -01,     -78,-)  1,     1-732  and  1-4142. 

3.  3-14ir)9265,    2500,    -4771213  and  -00004848. 

4.  -30103,    10,     -5236,    146 11  and  2'7182818. 

5.  -1,     -901,    -0001,    -000001,     -0000091. 
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SUBTEACTION  OF  DECIMALS. 

Subtraction  of  Decimals  is  performed  in  tlie  same  man- 
ner as  in  whole  numbers.  Suppose  we  have  to  subtract 
3-14:159265  from  57-29577,  we  proceed  thus  : 

57-29577 
3-14159265 

arrang-ing-  the  numbers  with  regard  to  the  decimal  point 
as  in  addition. 

It  will  simplify  the  process  at  first  if  ciphers  be  added 
to  the  right  of  the  minuend,  thus  : 

57-29577000 
3-14159265 

54-15417735 

as  these  ciphers  do  not  alter  the  denomination  expressed 
by  any  of  the  digits,  they  can  have  no  effect  on  the  value 
of  the  number  to  which  they  are  affixed. 

MULTIPLICATION  OF  DECIMALS. 

If  the  decimal  point  in  a  number  be  moved  one  place 
to  the  right  the  number  will  be  niultii^lied  by  10. 

Take  the  number  67-9428  and  remove  the  decimal  point 
one  place  to  the  right  and  we  obtain 

679-428. 

Comparing  this  with  the  original  number  we  observe  that 

8  ten-thousandths  has  become  8  thousandths. 
2  thousandths  ''  "  2  hundredths. 
4  hundredths           ""         "        4  tenths. 

9  tenths  "         "        9  units. 
7  units  "         "        7  tens. 

6  tens  "         "        6  hundreds, 

so  that  each  digit  represents  ten  times  as  much  in  the 
new  number  as  in  the  old,  and  therefore  the  new  number 
is  ten  times  the  old  one. 

If  the  point  be  again  moved  one  place  to  the  right  it  is 
clear  that  we  shall  have  100  times  the  original  number ; 
3  places,  1000  times,  and  so  on. 
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It  will  be  evident,  too,  that  if  we  move  the  point  one 
place  to  the  left  we  shall  divide  a  number  by  10;  if  two 
places,  by  100 ;  if  three  places,  by  1000,  etc. 

In  the  case  of  a  pure  decimal  the  decimal  point  is  moved 
to  the  left  by  placing-  ciphers  between  the  point  and  the 
nearest   figure,    thus:  -67   Avhen  divided  by  10  becomes*' 
•067  ;  and  this   when  divided  by  10  becomes  -0067,  and 
so  on. 

Suppose  we  Avish  to  multiply  37-643  by  3-86. 

643      37643 
We  have  37-643  =  37^^^^  =  -^j^^^  ; 

86      386 
and  3-86=3£qq=Jq-q- 

Therefore  37-643  x  3-86 
_  37643     386 

"  lOOO  ^  100 
37643x386 


100000 
14530198 


100000 
=  145-3011)8 


Now  in  this  result  Ave  observe  that  if  the  decimal  point 
be  omitted  we  shall  have  the  product  of  37643  and  386, 
which  are  the  multiplicand  and  multiplier  with  their  deci- 
mal points  left  out,  and  that  the  numlier  of  dig-its  after 
the  decimal  point  in  the  i)roduct  is  ecpial  to  the  sum  of 
those  in  the  multiplicand  and  multiplier,  there  being-  3  in 
the  multiplicand,  2  in  the  multiplier,  and  5  in  the  product. 

Hence,  Ave  have  the  folloAving- 

RULE. 

To  multiply  tog-ether  tAvo  numbers  containing-  decimals. 

Disreg-ard  the  decimal  points  and  multiply  as  thoug-h 
the  numlKM's  Avere  aa-IioIc  numliers. 

Tlien  point  otf  as  many  (k'cimal  places  in  the  product 
as  there  are  in  both  the  multiplicand  and  multiplier. 

It  Avill  sometimes  be  necessary  to  place  ciphers  to  the 
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left  of  the  figures  in  the  product  in  order  to  obtain  the 
requisite  nunil)cr  of  decimal  figures,  thus, 

3       2        6 

•8  X   -2 X - =  -06 

""    ^"10     10"  100       ^ 

Where  the  product  of  3  and  2  consists  of  one  digit  only, 
but  the  product  requires  two  decimal  digits,  which  we 
obtain  by  the  introduction  of  the  cipher. 

EXERCISE. 

Find  the  product  of :  ■ 

1.  1-732  and  1-4142. 

2.  2-236  and  2-4495. 

.    3.  147-4771  and  -30103. 

4.  57-29577  and  1-01. 

5.  20403-1416  and  -000378. 

6.  -00004848  and  5463. 

7.  101.0101,  37-203  and  3-2. 

8.  -04,  -06,  -003  and  -1. 

9.  -1,  .01,  -001,  -0001  and  1000. 

10.  -1,  -1,  -1,  -01,  -01,  -01  and  1000000000. 

DIVISION  OF  DECIMALS. 

Suppose  we  require  to  divide  57-20575  by  6-79,  Ave  pro- 
ceed thus  : 

57-20575 -^  6-79. 

20575           79 
_  tS7 •-  (\ 

~      100000  •      100 
5720575     679 


100000  ■  100 
5720575     100 


X  rr^, 


100000   679 
=  5720575x100 


100000  X  679 
5720575  X 100 
679  X  100000 
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5720575    100 
~(37 9~  ^  100000 
5720575    1 


~-  679    1000 
=  5720575^679 
1000  "~" 
8425 

"fooo 

=  8-425 

Here  we  observe : 

1.  That  the  digits  in  the  resalt,  8425^  are  obtained  by- 
dividing-  5720575  by  679,  that  is,  by  disregarding  the 
decimal  points  and  dividing  as  though  the  given  numbers 
were  Avholo  numbers. 

2.  Tliat  the  number  of  decimal  places  in  the  quotient  is 
the  number  in  the  dividend  diminished  by  the  number  in 
the  divisor. 

Therefore_,  when  the  number  of  decimal  places  in  the 
dividend  exceeds  the  number  in  the  divisor  : 

Divide  as  though  both  were  Avhole  numbers^  and  point 
off  a  number  of  decimal  places  in  the  quotient  equal  to  the 
difference  bctAveen  that  in  the  dividend  and  that  in  the 
divisor. 

It  is  evident  from  this  that  if  the  number  in  the  dividend 
is  equal  to  the  number  in  the  divisor,  there  will  be  no 
decimal  places  in  quotient. 

EXERCISE. 

Divide 

1.  1-728  bv  1-44,  bv  14-4  and  bv  144. 

2.  4-096  bv  10-24/by  102-4,  by  25-6,  bv  -32,  bv  -064. 

3.  53-1441'  by  6-561,  by  65-61,  by  59-049,  by  19-683, 
bv  -243  and  by  177147. 

'4.   -390625  by  25,  bv  -005,  bv  -000625,  bv  15625,  bv '625. 

5.  8-23543  bv  117-(;49,   by  16807,  by   2401,   by  -00343. 

6.  16-807  by  3430. 

3430)16-807(4 

13720      ^^, 

-3087      ^*- 
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Here  we  find  that  on  dividing  as  in  whole  numbers 
there  is  a  remainder,  3087. 

If,  liowever,  we  had  taken  lG-8070  for  the  dividend  we 
should  get : 

3430)16-8070(49 

i^'^-.       .0049 

30870 

30870 

Now,  since  a  cipher  placed  to  the  right  of  a  decimal 
does  not  alter  its  value^  16-8070  is  the  same  as  16-807,  and 
therefore  -0049  is  the  quotient  of  16-807  by  3430. 

It  follows,  therefore,  that  if  in  any  case  the  division 
does  not  terminate,  ciphers  may  be  added  to  the  right  of 
the  dividend  until  the  division  does  terminate  or  until  a 
sufficient  number  of  digits  in  the  quotient  has  been 
obtained. 

Divide 

7.  177-1561  by  146410,  1100,  12100,  13310. 

8.  34-2  by  25,  625,  12-5,  250,  500. 

9.  1771-561  by  1-4641. 

In  examples  like  this  when  the  number  of  decimal  places 
in  the  divisor  exceeds  the  number  in  the  dividend,  Ave 
may  add  ciphers  to  the  right  of  the  dividend  until  the 
number  of  places  equals  the  numbers  in  the  divisor,  and 
then  proceed  as  before  ;  thus  : 

1-4641)1771-5611(1210 
14641 

30746 

29282 


14641 
14641 

and  the  quotient  is  therefore  1210. 
Divide 

10.  16796-16  by  -006,   -216,   -1296,   -07776. 

11.  2799-36  by  7-776,    -01296,   4-6656. 

12.  1  by  -1,   -01,   -001,    -0001. 

13.  1  by  2,  5,  8,  25,  64,  125,  256,  625. 
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In  all  the  examples  given  thus  far  the  division  termin- 
ates if  carried  far  enough.  It  does  not  generally  happen, 
however,  that  the  division  may  terminate,  but  a  stated 
number  of  decimal  places  may  be  required. 

Ex.  Divide  3-14159  by  2-718  to  four  decimal  places. 

Since  the  divisor  contains  3  decimal  places  and  the 
quotient  is  to  contain  4,  the  dividend  must  contain  7,  and 
as  it  contains  but  5,  two  ciphers  must  be  added,  so  that  the 
process  of  dividing  will  be  as  follows  : 
2-718)3-1415900(1.1558 
2718 


4235 

2718 

15179 

13590 

15890 

13590 

23000 

21744 

Di-v 

'ide  to  3  places  of  decimals 

14. 

3-1416  by  57-29. 

15. 

57-2957  by  1-732. 

IC. 

2-4495  by  1-4142. 

And  to  5  places  ; 

17. 

l-098(;i  bv  2-302585. 

18. 

1  bv  2-31258. 

19. 

•30i03  by  -43429. 

20. 

113  by  355. 

TO   CONVERT   A    DECIMAL   INTO   A    VULGAR    FRACTION. 

Since  -9375  may  be  expressed  as 

9375 

10000 

"We  may  reduce  this  fraction  to  its  lowest  terms  in  the 

manner  already  indicated.     Thus,  if  Ave  divide  success! ve- 

15 
ly  by  5  we  obtain    —  . 

„.    .,     ,      ..^,      5104        319 

Similarly  '0104  = =  -— -  • 

10000      625 
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EXERCISE. 

Eeduce  to  equivalent  vulg-ar  ft-actions  : 

1.   -96875,     -8125,     -0064,     -00032. 

It  will  be  observed  in  reducing-  these  decimals  that  no 
divisor  but  2  and  5  or  some  powers  of  them  are  used,  the 
reason  being  that  10  and  any  power  of  10,  as  100,  1000, 
etc.,  have  no  factors  but  2  and  5,  or  powers  of  2  and  5. 

TO   CONVERT    A    VULGAR   FRACTION    TO   A   DECIMAL. 

We  may  divide  11  by  16  thus  : 

16)11-0000(6875 
9  6 

1  40 

1  28 


120 
112 

~80 
80 


and  since  we  have  placed  in  the  dividend  4  ciphers  to  the 
rig-ht  of  the  decimal  point,  there  will  be  4  decimal  places 
in  the  quotient,  which  is  therefore  -6875. 

But  since  the  quotient  obtained  by  dividing-  11  by  16  is 

expressed  by  the  fraction  _^  it  follows  that 

H  =-6875. 
16 

This  exemplifies  the  method  to  be  pursued  in  all  cases. 

E  X  K  KOI  o  il(« 

Reduce  to  equivalent  decimals  : 

11      3     13     5     7 
^*    4'    2'     4'    8'     8'    8'    8' 

3        5       7       9       11     13     15 
^'    16'    16'    16'    16'    16'    16'    16" 
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12      3  4 

q       _  _  _ 

5'    5'    5'  5' 

24     124  624 


25'    125'    625* 
31     63     127 


32'    64'    128"    256" 
Express  as  a  decimal  with  6  decimal  places  : 
12      3      4      5      6 

6.     y,     y,      y,      y,      y,      y. 

34     25      59      146     386 
^'    37'    37'    ill'    333'    999* 

1      2      i      5      7     _8       9_ 
^-    3'    3'    6'    6'    9'    ir    13* 

CIRCULATING  DECIMALS. 

If  we  reduce  the  fractions  |-  and  f  to  decimals,  we  g-et 
for  the  former  -875  and  for  the  latter  -8333  with  remainder 
2,  which  will  give  another  3  in  the  quotient  and  another 
remainder  2,  and  so  on  forever.  Such  decimals  as  -8333, 
etc.,  are  called  Repeating  or  Circulating  decimals.  The 
repeating-  digits  may  occur  either  sing-ly  or  in  groups  and 
may  either  commence  immediately  after  the  decimal  point 
or  at  some  distance  from  it. 

Thus  :       =  '333,  etc.,  which  is  written  3 
o 

i= -16666,  etc.,  "         "     -16. 

—  =  •916666,  etc.,        "  "       -916. 
12                  ' 

—  =  -72727272,  etc.    "  "         -72. 
11 

19  •    • 

-  =  -513513513,  etc.  "         "       -513. 
37 

^-=•38636363,  etc.    "         "      -3863. 
44 
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We  have  now  to  examine  into  the  nature  of  the  vulgar 
fractions  which  produce  these  various  Ivinds  of  decimals. 
Since  2  is  a  factor  of  10 
Therefore  2  x  2  is  a  factor  of  10  x  10 
Therefore  2x2x2"         "      10  x  10  x  10. 
That  is,  any  power  of  2  is  a  factor  of  the  same  power 
of  10. 

Therefore,  by  placing-  ciphers  to  the  right  of  any  number 
we  may  make  it  divisible  by  any  power  of  2  without 
remainder. 

Therefore,  no  fraction  which  has  a  power  of  2  for  its 
denominator  can  produce  a  circulating  decimal. 

And  the  same  reasoning  shows  that  no  fraction  whose 
denominator  is  a  power  of  5  can  produce  a  circulating 
decimal. 

And  the  same  is  true  if  powers  of  2  and  5  occur  in  the 
same  denominator,  for  the  numerator  may  first  be  divided 
by  the  power  of  2,  and  the  quotient  so  obtained  divided  by 
the  power  of  5. 

If,  therefore,  the  denominator  of  a  fraction  contains  no 
factors  but  2  and  5  (either  singly  or  repeated),  that  frac- 
tion cannot  produce  a  circulating  decimal. 

Again,  if  we  proceed  to  reduce  f  to  a  decimal  we  find 
that  since  10  contains  only  the  factors  2  and  5,  and  there- 
fore powers  of  10  contain  only  poAvera  of  2  and  5,  therefore 
we  cannot  by  successive  multiplications  by  10  introduce 
the  factor  7,  and  therefore  we  can  never  make  the  divi- 
dend contain  7  without  a  remainder.  Therefore  the 
decimal  obtained  from  a  fraction,  whose  denominator  is  7, 
will  never  terminate. 

From  this  it  is  clear  that  if  the  denominator  of  a  fraction 
(in  its  lowest  terms)  contain  factors  other  than  2  and  5, 
the  corresponding  decimal  can  never  terminate. 

"We  have  next  to  show  that  these  non-terminating  deci- 
mals must  repeat. 

7)3-000000000000 

•428571428571 
Reducing  the  Fraction  I  to  a  decimal,  we  find  that  the 
remainders  in  order  are 

2,   6,  4,  5,   1,  3,    . 
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and  the  dividends  must  therefore  be  (^after  the  first) 
20,   60,  40,  50,   10,  30. 

Now  since  the  last  of  these  is  the  same  as  the  dividend 
witli  wliich  we  sta-rted, 

Therefore  the  quotient  obtained  from  it  will  be  the 
same  as  tlie  first  quotient. 

Tlierefore  tlie  remainder  obtained  from  it  will  be  the 
same  as  the  first  remainder. 

Therefore  the  next  dividend  will  be  the  same  as  the  one 
next  to  the  first,  and  so  on. 

Therefore  the  second  set  of  6  digits  in  the  quotient  must 
be  the  same  as  the  first  set  of  6  dig-its  ;  and  for  the  same 
reason  the  third  set  will  be  the  same  as  the  second. 

Thus  we  see  that  the  digits  in  the  quotient  mast  recur 
in  the  same  order. 

And  since  in  dividing-  by  seven  there  can  be  only  G 
different  remainders,  it  follows  that  there  can  be  only  G 
dig-its  in  the  repeating  part  of  the  decimal.  Similarly,  if 
the  denominator  of  the  fraction  is  17,  there  can  be  only  IG 
digits  in  the  repeating  part ;  if  the  denominator  is  l!i, 
only  18  digits,  and  so  on.  So  that  the  number  of  digits  in 
the  repeating  part  of  a  decimal  cannot  be  greater  than  the 
number  of  units  in  the  divisor  diminished  by  1. 

The  number  of  digits  in  the  repeating  part  Avill  not 
always  be  so  great  as  this,  for  if  the  denominator  be  3,  G, 
or  9  only  one  digit  will  repeat ;  if  11,  two  digits  ;  13,  six 
digits  ;  31,  fifteen  digits  ;  and  37  gives  but  three  digits  ;  41, 
five  digits. 

To  determine  where  the  decimal  will  begin  to  repeat  : 


f  1  u 

find  that 

h  = 

•3. 

(1 

(< 

1  _ 

^  - 

•IG. 

(( 

11 

7 

=  -583. 

(I 

"    J 

1  0  _ 

i!  4 

•701 G. 

In  the  first  of  these  the  factor  2  does  not  occur  in  the 
denominator,  and  the  decimal  begins  to  repeat  at  the  deci- 
mal i)oint. 

In  the  second  case  the  factor  2  occurs  07ice  in  the  de- 
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nominator  and  one  dig-it  occurs  between  tlie  decimal  point 
and  the  repeating-  digit. 

In  the  third  case  two  2's  occur  in  the  denominator  and 
two  digits  between  the  decimal  point  and  the  first  repeat- 
ing digit. 

In  the  fourth,  three,  and  so  on,  every  2  which  occurs  in 
the  denominator  having  the  effect  of  moving  the  first 
repeating  digit  one  place  further  to  the  right,  and  the  same 
will  be  found  to  be  true  if  5  be  put  for  2  in  what  has  just 
been  stated. 

If  2's  and  5's  both  occur  ili  the  denominator,  the  same 
thing  will  be  true  of  the  one  that  occurs  oftenest,  and  the 
othar  Avill  not  affect  the  position  of  the  first  repeating 
digit.  Thus  if  2  occurs  four  times,  and  5  three  times, 
there  will  be  four  intervening  digits  ;  if  5  occur  three 
times  and  2  once,  there  will  be  3  intervening  digits. 

The  following  examples  will  shew  why  this  should  be 
the  case  : 

1     ^^_1     ^ 

28^4  +  7 

=  •25  + -428571 

=  •25  + •428571428571 

=  •67857142857142  .... 

=  •67857142. 
From  this  it  will  be  seen  that  the  decimal  would  repeat 
from  the  decimal  point  were  it  not  for  the  presence  of  the 
•25,  which  changes  the  first  two  digits  and  therefore  moves 
the  repeating  period  two  places  to  the  right. 

.723 


•375 


3. 


24 

"■"  3      8 

=  •6 -•375 

=  •6666666 

=  •291666 

=  •2916 

13 

1     2 

15 

=  5^3 

=  -2  +  -6 

=  •86 
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274      9       7 

4     =  —  H • 

*'   275     25     11 

=  -36  +  -(33 

=  •36 +  -6363 

=  •9963    ' 

Note. — If  either  of  the  factors  2  or  5  is  common  to  both 
terms  of  any  fraction  it  is  obvious  that  this  factor  must 
be  struck  out  before  applying  the  test. 

The  reduction  of  a  vulgar  to  a  decimal  fraction  may 
generally  be  much  shortened,  as  in  the  following  examples  : 

1.  Eeduce  -/^  to  a  decimal  fraction. 

19)70(-36842105263157894736 
57 

130 
114 


160 
152 

~80. 

It  is  evident  that  the  result  obtained  by  dividing  19  into 
80  will  be  half  that  obtained  by  dividing  19  into  160.  We 
may  therefore  begin  at  the  ligure  obtained  from  160  as 
dividend  and  divide  by  2,  and  continue  this  operation. 
Thus  we  shall  divide  2  successively  into  8,  4,  2,  1,  10,  5, 
12,  6,  etc.,  and  obtain  the  quotients  4,  2,  1,  0,  5,  2,  6,  etc. 

2.  Reduce  ||-  to  a  decimal. 

13)120(-92307(;9 
117 

~~3. 

Here,  since  3  is  \  of  12,  we  mav  commence  at  once  and 
divide  4  into  9,  12,  3,  30,  27,  6. 

Thus,  whenever  in  the  operation  of  reducing  a  vulgar 
fraction  to  a  decimal,  we  reach  a  dividend  which  is  an 
exact  divisor  of  any  previous  dividend,  we  may  commence 
dividing  at  the  digit  obtained  as  cpiotient  to  that  previous 
dividend. 
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EXERCISE. 

Reduce  to  decimal  fractions  : 
18     12     10      6       8       9       8 

*  ly'    19'    17'    17'    13'    23'    2^' 
14     13     30     3G      1      19      - 

*  23'    29'    31'    37'    4l'    53' 

80  17  76  100   98    1    1000 

*  91'  63'  77'  259'  189'.  2849'  lOOl" 

If  we  reduce  I,  l,  5,  4,  I,  i  to  decimals,  Ave  have 

1  .  .  3       . 

^^=•142857,  ;,--428571, 

2  .  .  6       .  • 
y=  -285714,           7,=  -857142, 

4       .  •  5       . 

Y=  -571428,  y-  -714285. 

In  these  cases  the  same  dig-its  occur  in  all  the  decimals, 
and  in  the  same  order.  Thus,  1  is  always  followed  by  4  ; 
4,  by  2  ;  2,  by  8,  and  so  on. 

Tiie  following-  examples  furnish  illustrations  of  the  ap- 
plication of  this  result : 

1.  Knowing  that  I  =  -142857,  find  the  decimal  equivalent 
to  i. 

By  division  we  get  7  as  the  first  digit  in  the  quotient ; 
then,  knowing  that  7  is  followed  by  1,  1  by  4,  etc.,  we 
have  at  once  714285,  and  therefore 

5       .■ 

=  =  -714285. 
i 

2.  Eeduce  §;r  to  a  circulating  decimal. 

28)270(-964 
252 

168 
"120, 
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In  this  case,  since  there  are  two  2's  as  factors  of  the  de- 
nominator, there  will  1)C  two  dig-its  between  the  decimal 
point  and  the  tirst  of  the  repeating"  digits.  Therefore  -4  is 
the  first  repeating-  digit,  and  the  others  are  known  at  once 
to  be  2,  8,  5,  7,  1,  and  therefore  the  required  result  is 

•06428571. 

Reduce  -r-l^  to  a  circulating"  decimal. 

Here  the  factors  of  the  denominator  are  5,  5,  7  ;  there- 
fore there  will  be  two  digits  between  the  decimal  point 
and  the  repetend,  and  the  repetend  will  contain  six 
digits.     Hence  the  same  method  as  in  Ex.  2,  gives  the 

result  -00571428. 

From  the  value  of  -^-^  given  on  page  58,  we  can  find  the 
value  of  any  other  proper  fraction  having  19  for  denomi- 
nator.    Take  for  example  y\,  : 

On  dividing,  the  first  digit  in  the  quotient  is  1,  but  as 
1  occurs  twice  in  the  repetend,  we  must  obtain  by  division 
another  digit  in  the  quotient ;  this  is  5.  Then  we  are  at 
once  enabled  to  write  down  the  remaining  digits  of  the 
repetend,  namely,  780,  etc.,  and   therefore  the    required 

result  is  •i578947368421052(;3. 

TO   REDUCE   CIRCULATING    DECIMALS   TO   VULGAR   FRACTIONS. 

We  know  that 

2      . 

-  =  -2  • 
9 

Therefore,  a  pure  decimal  in  which  only  one  digit  re- 
peats, is  reduced  to  a  vulgar  fraction  l)y  placing  0  uuder 
the  repeating  digit. 

Again,  1  _  -oi 

99" 
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Now  suppose  we  wish  to  redace  a  decimal  in  which  two 
digits  repeat,  to  a  vulgar  fraction,  for  example, -37. 

•37  =-37373737 

=  -30303030 

+  -07070707 

=  10  X  -03030303 

+  -07070707 

=  10  X  -03  +  -07 

=  ^^^9^9-9 
_30      7 

"99^99 
37 

"^99 

Therefore,  when  the  repeater  consists  of  tAvo  digits  the 
corresponding  vulgar  fraction  will  consist  of  these  two 
digits  for  numerator  and  two  9's  for  denominator. 

Again  gl-  =  -60i,     Jg  =  -602,    &c. 

Therefore  -673  =  -673673673 

=  -600600600 

+  -070070070 

+  -003003003 

=  100  X  -006006006 

+  10  X  -007007007 

+  -003003003 

=  100  X  -006  +  10  X  -007  +  -003 

=    100     X      y^g-g^    +    lO    X     g"^   +  ^^^ 

—  6.£0  1   70   I   3 

9  9  9  "r  9  99  ~  999  ' 

—  111 
9  9  9* 

And  we  may  proceed  in  a  similar  manner  with  a  decimal 
having  any  number  of  digits  in  the  repeating  part. 

Therefore,  in  every  case  we  put  the  repeating  digits 
for  the  numerator  and  as  many  9's  as  there  are  digits  in 
the  repeating  part  for  the  denominator  of  the  vulgar 
fraction. 
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Thus,     •3047  =  |o||, 
and  .0099=  ^11^  =  T^. 

EXERCISE. 

Reduce  to  vulgar  fractions  in  their  lowest  terms  : 

1.  -72,  -54,  -si,  -iO,  -01,  -9. 

2.  -387,  -6021,  -714285,  -076923,   -02439. 

The  method  of  reducing-  a  mixed  circulating-  decimal  to 
a  vulg-ar  fraction  may  be  shown  by  an  example  thus  : 

•38725  =  ^^  of  38-725 

—  1      nf  ^S'^^s 

-  TUT)  "^    "^^  y  g-U- 

_    1       38x999  +  725 
"Too  ^  99*9 

1       38  X  (1000 -1)4- 725 
"100^  ^999 

38  X  (1000-1) +  725 
99900 
_  38000  -  38  +  725 
99900 
38725  -  38 


99900 
From  this  we  deduce  the  following- 

RULE. 

To  reduce  a  mixed  circulating-  decimal  to  a  vulgar 
fraction  : 

AVrite  doAvn  the  digits  in  the  decimal  as  far  as  the  end 
of  the  first  period. 

From  this  subtract  the  part  that  docs  not  repeat.  The 
remainder  Avill  be  the  numerator  of  the  vulg-ar  fraction, 
and  its  denominator  will  consist  of  as  many  9's  as  there 
arc  digits  in  the  repeating-  part,  folloAved  by  as  many 
•iphers  as  there  are  dig'its  in  the  non-rei)cating'  part. 
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Example  1.  To  reduce  -38746  to  a  viilg-ar  fraction  ; 

38746 

387 

38359 


99000 


EXERCISE. 

Reduce  to  vulgar  fractions  in  their  lowest  terms  : 

(1)  -2871.  (2)   -600999.  (3)  -461538. 

(4)  -1945.  (5)   -990384615.       (6)  -982142857. 

The  last  example  may  be  worked  thus  : 

•982i42857  = -857i42857+ -125 

=  •857142  + -125 

_  c    1  i  _  AA 
~ T  "''  8  ~  se- 
lf whole  numbers  and  decimals  are  combined,  the  same" 

method  is  to  be  pursued  in  their  reduction,  thus  : 

To  reduce  27-346: 

27-346  =  -J^  of  273-46 

—   ^    of  '>7^*fi 

_  1        273x99  +  46 

~10  99 

273  X  99  +  46 


990 
.     _  273(100-1) +  46 

^  990 

_  27346 -273 

"  990 
That  is,  we  must  subtract  273  (the  dig-its  which  do  not 
repeat)  from  27346,  and  under  this  result  place  as  many 
9's  as  there  are  dig-its  in  the  repeater,  followed  by  as 
many  ciphers  as  there  are  dig-its  between  the  decimal 
point  and  the  first  of  the  repeating-  dig-its. 

Ex.  Reduce  264-387426  to  a  vulgar  fraction. 

264387426 
26438 


264360988 
999900 
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EXERCISE. 

Reduce  to  vulgar  fractions  in  tlieir  loAvest  terms. 

(1)  3-4i6.  (2)  19.3842.  (3)  217-09.  (4)  31416-003. 
(5)  100-142857. 

ADDITION    AND   SUBTRACTION   OF   CIRCULATING   DECIMALS. 

1.  Wlien  absolute  accuracy  is  not  required. 

A  result  sufficiently  correct  for  most  purposes  may  be 
obtained  in  the  manner  exemplified  in  the  following  ex- 
ample : 

Add  tog-ether  the  following  numbers  so  as  to  obtain  their 
sum  correct  to  4  decimal  places  : 

•37,   -235,   -35142857,   -7,   -036. 

Extend  each  decimal  to  6  places — 2  more  than  the  re- 
quired number,  thus  : 

-373737 
-235353 
•351428 
•777777 
•03(J363 


1-771(;58 

The  difference  between  tliis  result  and  the  true  result  is 
less  than  one  ten-thousandth.  That  is,  it  diflFcrs  from  the 
true  result  by  less  than  1  in  tlu'.  fourth  decimal  place. 

EXERCISE. 

Add 

l'.   -7,   -73,   -846,   -9342,   -63205  to  4  places. 

2.  -63,   -064,   -0067,   -9376,   -0406  to  4  places. 

3.  -7342,   -94705,   •370410,   -lOOiOOO,  38.74  to  5  places. 

4.  100-30,     937-4,      8'.)-00l,      387-1591,      101 -lOl, 

lOOO-iOOOi  to  0  places. 

2.    \V1h'u  absolute  accuracy  is  r('(iuired. 

We  may  either  reduce  the  decimals  to  their  equivalent 
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vulgar  fractions  and  then  add — which  is  apt  to  be  a  tedi- 
ous operation — or  we  may  proceed  as  follows  : — 

Reqaired  to  add  -36,   -539,   •032437. 
First  make  the  repeaters  all  begin  at  the  same  distance 
from  the  decimal  point. 

Now,  since  -.3 6  =  -36363636 ,  it  may  be  Avritten  in 

any  of  the  following  ways  : 

•363 

•3636 

;  •3636 

•3636363 

•363636363,  etc. 
For  all  of  these,  when  the  points^are  removed,  give  the 
same  result,  namelv, 

•3636363636 

Thus  we  see  that  the  place  where  the  repeater  begins 
may  be  moved  to  the  right,  but  not  to  the  left.  We  mast 
therefore  select  that  decimal  Avhich  has  its  first  repeating 
digit  farthest  to  the  right,  as  our  guide  in  arranging  the 
others. 

This  is  -032437, 

therefore  the  others  become  •36363 
and  -53939. 

Secondly,  we  must  make  the  repeaters  all  end  at  the 
same  distance  from  the  decimal  point. 

We  see  that  the  first  of  these  must  take  some  such  form 
as, 

•032437 
-032437437 
•032437437437 
That  is,  the  number  of  digits  in  the  repeater  must  be 
a  multiple  of  3. 

Similarly  in  the  other  two  the  number  of  digits  m  the 
repeater  must  be  a  multiple  of  2,  and  since  6  is  a  multiple 
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of  both  3  and  2,  we  may  have  6  digits  in  the  repeater  in 
each  case.     Thus  these  numbers  become 

•032437437 

•363636363 
•539393939 


•935467740 
We  then  proceed  to  add  them  together,  remembering- 
to  increase  the  right-liand  column  by  the  number  to  be 
carried  as  the  result  of  adding  the  digits  Avhich  Avould 
be  to  the  right  of  this  if  the  decimals  Avere  extended. 

EXERCISE. 

Add 

1.  •3,  -265,   -037. 

2.  •Se,   4U,  •9873. 

3.  •OOOOS?,   -4038,   -9,   -27. 

4.  -398457,   -00375,   •00018. 

The  method  to  be  pursued  in  subtraction  needs  no  fur- 
ther explanation. 

MULTIPLICATION   AND   DIVISION   OF    CIRCULATING    DECIMALS. 

1.  When  absolute  accuracy  is  required. 

Reduce  the  decimals  to  their  equivalent  vulgar  frac- 
tions : 

Perform  the  required  operation  : 

Reduce  the  resulting  fraction  to  a  decimal. 

2.  When  absolute  accuracy  is  not  required. 

The  reciuisite  degree  of  accuracy  may  be  secured  liy  the 
methods  of  contracted  multiplication  and  division  of  deci- 
mals exemplified  below. 

CONTRACTED  MULTIPLICATION  OF   DECIMALS. 

1.  If  -679  l:»c  multiplied  l)y  -345,  what  tAvo  digits  multi- 
plied together  will  give  tenths  in  the  product?  Hun- 
dredths? Thousandths?  :\nilionths?  If  the  product  of 
9  by  5  be  omitted,  how  will  the  whole  product  beaflTected? 
How  far  will  the  new  product  coincide  with  the  old? 
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2.  Obtain  the  sixteen  partial  products  whose  sum  forms 
the  complete  product  of  -6789  by  -5432  ;  set  them  down  in 
order  of  magnitude,  beginning  with  -30  and  add  them  to- 
gether. 

What  digits  multiplied  together  affect  only  the  first  four 
places  in  the  product?  Only  the  last  four?  Find  the 
sum  of  the  remaining  partial  products.  What  decimal 
places  does  this  sum  occupy  ?  What  products  could  be 
omitted  without  affecting  the  first  four  decimal  places  of 
the  result  ? 

3.  Multiply  -5678  by  -9243,  obtaining  only  those  partial 
products  which  give  digits  in  the  first  four  decimal  places 
of  the  product.  What  digits  have  you  multiplied  by  9  ? 
By  2?  By  4?  By  3?  What  part  of  the  multiplicand 
have  you  multiplied  by  9  ?  Set  it  down  and  multiply  it 
by  9  in  the  usual  way.  What  part  have  you  multiplied  by 
2  ?  Multiply  it  by  2  in  the  usual  way.  What  part  by 
4?  By  3?  Multiply  these  also  in  the  usual  way.  What 
is  the  denomination  of  each  of  these  four  products  ?  Add 
them  together.  How  far  does  this  sum  coincide  with  the 
complete  product  of  -5678  by  -9243  ?  Explain  why  this 
result  is  not  correct  to  four  decimal  places  when  none  of 
the  omitted  products  give  digits  in  the  first  four  places. 

4.  Explain  the  following  operation  : — 

5678 
3429 

51102 

1134 

224 

15 


•52475 
Why  is  2  placed  under  7  ?  4  under  6  ?     To  how  many 
decimal  places  is  this  result  correct  ? 

5.  Multiply  when  the  numbers  are  arranged  thus  ; 

5678 
3429 


Note. — In  this  case  there  is  no  digit  in  the  multiplier 
by  which  8  can  be  multiplied,  nor  any  digit  in  the  multi- 
plicand which  can  be  multiplied  by  3.     The  products  8  by 
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9,  and  5  by  3  which  occurred  in  the  previous  result  will 
therefore  not  appear  in  this.  AVhat  other  products  have 
also  been  omitted  ?  To  how  many  decimal  places  is  this 
result  correct. 

6.  If  the  multiplier  had  been  1-9243  where  would  the  1 
have  been  placed  in  the  process  of  multiplying-  y 

If  the  multiplication  of  38-34265  by  7 •840  be  arrang-ed  as 
follows,  how  many  decimal  places  will  there  be  in  the 
product  ? 

38-34205 
6487 

2683982 

306736 

15336 

2298 


Under  which  decimal  place  in  the  multiplicand  is  the 
units'  dig-it  of  the  multiplier  placed  ?  Where  should  it 
be  placed  to  g-et  three  decimal  places  in  the  result  ?  To 
g-et  live  ?  Obtain  the  results  to  three,  four  ;vnd  five  decimal 
places.  Find,  by  comparing  it  with  the  complete  product, 
how  far  each  of  these  results  is  correct. 

Generally,  unless  the  multiplier  and  multii)licand  con- 
tain many  (ligits_,  the  product  will  be  correct  in  all  but 
the  last  two  dig-its,  so  that  if  the  result  is  re(|uired  to  be 
correct  to,  say,  three  decimal  places,  it  will  be  necessary 
to  multiply  so  as  to  obtain  five  decimal  i^laces  in  the  pro- 
duct. That  is,  to  place  the  units'  digit  in  the  multiplier 
under  the  fifth  decimal  i)lace  in  the  multiplicand. 

EXERCISE. 

1.  Find  tlie  product  of  47-3846  by  3-14159  correct  to 
three  decimal  places. 

2.  Find  (1-06)-''  correct  to  two  places. 

3.  Find  $186-75  x  (1-07)*  correct  to  cents. 

4.  Find  the  product  of  1-07,  1-035,  1-05,  1-025  correct 
to  four  i)laces. 

5.  Find  !$597-67  x  (1-05)=  x  1-025  correct  to  cents. 

6.  Find  37-25  x  37-25  x  3-1  IK)  correct  to  three  places. 

7.  Find  4  x  3-14159  x  (2-37)-  to  four  places. 


DECIMALS   AND   DECIMAL   FRACTIONS.  69 

8.  Find  i  x  3-1416  x  (238 •5)*'  to  four  places. 

9.  Find  57-2958  x 3-1416  to  three  places. 

10.  Multiply  13-i42857  by  9-9  ;  17-37  by  385-04397  ;  and 
14-2857  by  -0139,  each  correct  to  four  places. 

CONTRACTED    DIVISION   OF    DECIMALS. 

Divide  234398766  by  23456789  to  six  digits  in  the 
quotient. 

Omit  the  9  in  the  divisor  and  divide  to  six  dig-its.  How 
far  does  this  quotient  coincide  with  the  first  ? 

Omit  the  8  also  and  divide  to  six  digits.  How  far  is  the 
quotient  correct  in  this  case  ? 

If  you  divide  by  23456  instead  of  the  complete  divisor, 
how  far  will  the  quotient  be  correct  ? 

What  relation  do  you  notice  between  the  number  of 
digits  in  the  divisor  and  the  number  of  digits  to  which 
the  quotient  is  correct  in  each  case  ? 

Note. — If  in  any  case  we  divide  by,  say,  the  first  seven 
digits  of  the  divisor,  the  quotient  will  generally  be  correct 
to  at  least  five  digits,  and  may  be  correct  to  six  or  seven. 
Thus  in  every  case  we  have  only  to  take  as  much  of  the 
divisor  as  will  contain  two  digits  more  than  the  number 
required  in  the  quotient. 

Divide  2-718281828  by  3-14159265  correct  to  five  digits 
in  the  quotient.  Take  the  first  seven  digits  for  divisor, 
thus  : — 

3141592)2718281828(8 
25132736 

2050082 
As  we  have  noAV  to  obtain  four  digits  in  the  quotient,  we 
divide  bv  six  digits  of  the  divisor,  thus  : — 

314159)2050082(6 
1884954 

T65r2~8  ■    • 

Similarlv,  we  next  divide  bv  five  digits,  thus  : — 

31415)165128(5 
157075 
"""8053 
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Next  dividing-  similarly  bj^  four  and  three  dig^its  of  the 
divisor  we  get  the  other  two  digits  of  the  quotient,  which 
is  therefore  -86525,  the  position  of  the  decimal  point  being 
determined  in  the  same  way  as  in  ordinary  division  of 
decimals. 

The  complete  operation  may  be  arranged  thus  : 

3-14159265)2-718281828( 
52568      25132736 

2050082 
1884954 


165128 
157075 


8053 
6282 

1771 
1570 

~201 

A  convenient  arrangement  is  to  place  each  digit  in  the 
quotient  under  the  right-hand  digit  of  the  divisor  used  in 
obtaining  it ;  thus,  8  was  obtained  by  dividing  by  3141592, 
and  is  accordingly  placed  under  2  ;  6  is  placed  under  9  of 
its  divisor  314159  ;  and  so  on.  This  enables  the  multipli- 
cations by  these  digits  to  be  readily  effected,  and  also 
serves  to  indicate  the  next  divisor  to  be  used.  The  quo- 
tient, whou  obtained,  may  be  arranged  in  proper  order  in 
its  usual  place,  and  the  position  of  the  decimal  point  deter- 
mined. 

EXERCISE. 

Find  each  of  the  following  to  three  decimal  places  : 
30  7000  83-365  ^ 

^^    1-00017'         '^"'' 8-16)834'         '^^  ^  58-9'95  ' 
29-995  ^    13631-361 

^^^    1-001294  '       ^■''^   100276'6  ' 

110356-84  104315  . 

^^'■>    9-815x7990'^'''   1-0012  ^ -'^- "^'^  ' 

(S^  19-9568  X      ^^^^—  X     ^^     X     ^      • 
(H)  IJ  Job»  X  ^^.QO705  ""  29-997     1-057  ' 
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...      -6931471       ^       .        , 

(^)    2^30258509  '"  ^^^  P^^""^  ' 

1 '09861'^'^ 
(^^)  2-30258509  ''  ^^^  P^^"""^' 
(11)  1^2-30258509  to  eight  places. 
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Write  the  following-  products  in  the  exponential  form, 
and  find  their  values  : — 


1. 

2x2. 

12. 

I-I- 

2. 

3x3. 

13. 

}x^- 

3. 
4. 

10  X  10. 
17x17 

14. 
15. 

3     V     3 

5x5x5. 

5. 

20  X  20. 

16. 

10  X  10  X  10. 

6. 

100  X  100. 

17. 

6x6x6x6. 

7. 

300  X  300. 

18. 

•1  X  -1  X  -1. 

8. 

-1  X   1. 

19. 

•02x-02x-02x-02 

9. 

0. 

-4  X  -4. 
•06  X  -06. 

20. 
21. 

If  xlf  xlf  xif. 

1. 

-235  X  -235. 

II. 

Find  the  value  of: — 

1.  4-,  5^  23-. 

2.  -3-,  -04-,  -016",  -518^ 
3_  n\2   (3\2   (11)2. 

4.  (-21689)-,'  (-04635)-,  (4-623)-,  correct  to  four  places 
of  decimals. 

5.  (10)-,  (100)-,  (1000)-. 

6.  73,  143,  163\ 

7.  -l^  •02-',  -0001  ^ 

8.  (I)"',  (tV)'\  (Ittj)'^- 

9.  (•6932)X  (-02475)3,  (l6•4325)^  correct  to, five  places 
of  decimals. 

10.  4-  x33,  17^  x53,  12-  xlO\ 

11.  7*,  3%  2". 

12.  (1-046)'-',  (2-0482)',  (1-06)^%  correct  to  four  decimal 
places. 
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ROOTS   OF   NUMBERS. 

1.  Obtain  the  square  roots  of  the  following  : — 1,  4,  9, 
16,  25,  36,  49,  64,  81,  100,  144,  196,  256,  324,  64  x  81, 
3600,  8100,  16  X  25  X  49,  64  X  36  X  100,  640000,  81000000. 

2.  Obtain  the  cube  roots  of  the  following  : — 1,  8,  27,  64, 
125,  216,  343,  512,  729,  1000,  8  x  343,  27  x  512,  125  x  729, 
8x1000,  125000,  512000,  27x216x343,  27x729x1000, 
8000000,  729000000. 

3.  By  resolving  into  prime  factors,  obtain  the  square 
roots  of  the  following  :— 36,  64,  100,  576,  729,  1024,  1296, 
1764,  6400,  1089,  57600,  640000,  313600,  78400,  11025. 

4.  Obtain  the  cube  roots  of  the  folloAving  in  a  similar 
manner:— 8,  27,  512,  1000,  216000,  27000,  1728,  9261, 
1331,  1331000,  27000000,  42875. 

5.  Obtain  the  fifth  root  of  the  following  in  a  similar 
manner:— 32,  243,  3125,  1024,  7776,  3200000,  4084101. 

6.  Obtain  the  square  roots  of  the  following  in  a  similar 

mnnnpr- 1     '       '■'        * «  8i  0  4       lOO        0  4        .ni     .01 

lucninoi  .      ^,  Tf,    7vr>    T(To'    TTooo'    TIT y>    T^»>  TTo35"»    ^^»    ^^> 

•09,  -64,  5-76,  10-24,  17-64,  110-25,   1-1025,  J^. 

7.  Obtain  the  cube  roots  of  the  following  in  a  similar 

•064,  1-728,  1-331,  9-261,  42-875,  -000001,  -001728,  -042875. 

SQUARE   ROOT. 
I. 

1.  Multiply  35  by  35. 

2.  In  this  example,  how  many  units  are  there  in  the 
product  of  5  by  5  ? 

3.  How  many  units  in  the  product  of  3  by  5,  and  how 
often  is  this  product  found  in  the  whole  operation  ? 

4.  How  many  units  in  tlie  product  of  3  l^y  3  ? 

5.  What  do  we  obtain  if  we  add  the  results  of  exam.ples 
2,  3,  and  4  together? 

6.  What  is  the  sum  ? 

7.  If  the  product  of  3  by  3  is  subtracted  from  the 
proper  part  of  this  sum,  what  is  the  remainder? 

8.  Could  any  square  integer  greater  than  3-  or  9  be 
subtracted  in  a  similar  way  from  1225  ? 
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9.  How  then  can  the  tens  dig-it  of  the  square  root  of 
1225  be  found  ? 

10.  How  are  the  digits  3  and  5  combined  to  form  the 
remainder  in  example  7  ? 

11.  If  twice  3  tens  is  divided  into  this  remainder  (since 
twice  3  tens  x  5  forms  the  g-reater  part  of  it) ;  what  is  the 
quotient  ? 

12.  What  should  be  added  to  the  divisor  twice  3  tens  or 
60,  to  make  the  division  exact  ? 

13.  Divide  65  into  the  remainder  of  example  7,  and 
find  the  remainder. 

14.  As  this  remainder  is  .0,  what  has  been  subtracted 
altog-ether  from  1225  ? 

15.  What  is  the  tens  digit  of  the  square  root?  The 
units  dig-it  ?     The  whole  square  root  ? 

16.  How  was  the  tens  dig-it  of  the  square  root  obtained  ? 

17.  How  was  the  units  dig-it  of  the  square  root  first  ob- 
tained ? 

18.  What  was  added  to  the  trial  divisor  of  example  11 
to  give  a  divisor  which  would  divide  exactly  ? 

19.  If  the  number  had  been  1230,  after  going  through 
the  same  operation  to  find  its  square  root,  what  would  the 
remainder  be  ? 

20.  When  we  obtain  5  for  a  remainder,  what  has  been 
subtracted  from  1230? 

21.  What  is  the  number  subtracted  from  1230  the 
square  of? 

22.  Extract  the  square  roots  of  625,  631,  961,  970,  and 
give  the  remainder  in  each  case. 

23.  In  an  example  in  long  division,'  what  is  used  as  a 
trial  divisor  to  obtain  the  different  digits  of  the  quotient  ? 

24.  Does  the  trial  divisor  always  indicate  accurately 
the  number  of  times  the  whole  divisor  will  be  contained 
in  the  dividend  ?     Why  ? 

25.  In  a  case  where  it  does  not  give  the  right  digit, 
what  is  your  next  step  ? 

26.  Should  the  trial  divisor  in  example  11  always  give 
a  quotient  which  will  hold  when  the  complete  divisor  is 
used? 

27.  When  it  does  not,  how  should  you  proceed  ? 
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II. 


1.  "What  is  the  square  of  3  ? 

2.  What  must  a  number  be  multiplied  by  to  increase  it 
ten  fold  ? 

3.  If  3  is  increased  ten  fold,  how  many  fold  must  the 
square  of  3  be  increased  to  obtain  the  squa  re  of  30  ? 

4.  If  30  is  increased  ten  fold,  how  many  fold  must  the 
square  of  30  be  increased  to  obtain  the  square  of  300? 

5.  If  any  number  is  increased  ten  fold_,  how  many  fold 
must  the  square  of  the  number  be  increased  to  obtain  the 
square  of  the  new  number '? 

6.  How  maiiy  digits  in  the  product  of  a  units  digit  by  a 
units  digit?  of  a  tens  by  a  tens?  of  a  hundreds  by  a  han- 
dreds  ? 

7.  In  obtaining  any  product,  what  is  the  digit  of  lotcesf 
denomination  which  is  affected  by  the  product  of  a  units 
digit  by  a  units  digit  ?  of  a  tens  by  a  tens  ?  of  a  hundreds 
by  a  hundreds  ? 

"'8.  What  part  of  568516  can  be  omitted,  if  we  wish  to 
obtain  only  the  hundreds  digit  in  the  square  root? 

9.  What  part  can  be  omitted  if  we  wish  to  obtain  both 
the  hundreds  and  tens  digits? 

10.  Find  the  hundreds  and  tens  digits  in  the  square  root 
of  this  number.  (Use  only  the  digits  of  the  number  Avhich 
are  required.) 

11.  How  many  tens  in  7  hundre(ls  +  5  tens? 

12.  When  75  tens  squared  is  subtracted  from  5685  hun- 
dreds, what  is  the  remainder  ? 

13.  When  it  is  subtracted  from  568516,  what  is  the  re- 
mainder ? 

14.  When  we  have  obtained  this  remainder  and  the 
total  number  of  tens  in  the  square  root,  what  is  the  trial 
divisor  for  finding  the  units  digit? 

15.  What  is  tlie  complete  divisor? 

16.  What  is  the  remainder  after  this  divison? 

17.  W^hat  is  the  square  root  of  5()8516? 

18.  Every  time  Ave  found  a  digit  in  the  square  root,  how 
many  digits  of  the  original  number  did  ^^■c  use? 

19.  Draw  vertical  lines  between  the  digits  of  the  num- 
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ber  840889,  so  as  to  indicate  tlie  digits  which  enter  tog-ether 
into  the  operation  of  finding-  the  different  digits  of  its  square 
root ;  ancl  find  its  square  root. 

20.  Find  the  square  roots  of  687241,  151321,  45369, 
87025. 

III. 

1.  What  is  the  square  of  1,  -1,  -01,  -001  ? 

2.  AVhat  is  the  square  root  of  1,  -01,  -0001,  -000001  ? 

3.  How  many  digits  must  we  have  in  a  decimal  to  give 
1  decimal  place  in  the  square  root  ?  to  give  2  places  ?  to 
give  3  places  ? 

4.  For  every  digit  in  the  square  root,  how  many  must 
we  have  in  the  decimal  ? 

5.  From  what  place  should  we  begin  to  mark  off  the 
decimal  in  periods  containing  two  digits  each  ? 

6.  Extract  the  square  roots  of  -09,  -0049,  -000081,  -000004, 
1-21,  1-44,  50-41,  26-01,  6772-41,  4-5369,  297-6423,  354-5, 
2649-5^  -4,  to  4  places  when  possible. 

CUBE   ROOT. 

I. 

1.  How  do  the  digits  7  and  4  enter  into  combination 
to  obtain  the  product  of  74  by  74? 

2.  If  this  product  be  multiplied  by  74,  how  often  will  7 
tens  cubed  be  found  in  the  prod  act  ? 

3.  How  often  Avill  7  tens  squared  multiplied  by  4  be 
found  in  the  product  ?  How  often  will  7  tens  multiplied 
by  4  squared  be  found  ?     How  often  4  cubed  ? 

To  obtain  the  answers  to  the  foregoing  examples  the 
work  will  be  simplified  by  proceeding  as  follows  : — 


70  +  4   = 
70  +  4   = 

70x4  +  4-  = 
70- +70x4 

74 

74 

296 

5180 

5476  = 

74 

70- +2(70x4) +  4-  = 
70  +  4  = 

=  742 

70-  X  4  +  2(70x42) +  4-'^  = 
70"+2(70- x4)  +  (70x4-) 

21904 
383320 

70^^  +  3(70-  x  4)  +  3(70  x  4-)  +  4"  =  405224  =  74-' 
6 
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4.  Under  what  digits  in  the  number  405224  must  the 
cube  of  7  be  placed  to  obtain  the  same  remainder,  as  when 
70  cubed  is  subtracted  from  it  ? 

5.  Could  any  cube  greater  than  that  of  7  be  subtracted 
from  405224  in  a  similar  manner? 

6.  How  then  can  the  tens  digit  in  the  cube  root  of 
405224  be  found  ? 

7.  How  are  the  digits  7  and  4  combined  to  form  the 
remainder  in  example  4  ? 

8.  If  3  X  70-  is  divided  into  this  remainder  [sirce 
3(70-  X  4)  forms  the  greater  part  of  it],  what  is  the 
quotient  ? 

9.  What  must  be  added  to  3  x  70-  to  make  the  division 
exact  ? 

10.  Divide  15556  into  the  remainder  in  example  4,  and 
tind  the  new  remainder. 

11.  As  this  remainder  is  0,  what  has  been  subtracted 
altogether  from  405224  ? 

12.  What  is  the  tens  digit  of  the  cube  root?  the  units? 
the  whole  cube  root  ? 

13.  How  was  the  tens  digit  of  the  cube  root  first  obtained? 
The  units  digit  ? 

14.  AVhat  was  added  to  the  trial  divisor  in  example  8 
to  make  the  division  exact  ? 

15.  If  the  number  had  been  405250,  after  going  through 
the  same  operation  to  find  its  cube  root,  what  would  the 
last  remainder  be  ? 

16.  When  the  remainder  is  26,  what  has  been  subtracted 
from  405250? 

17.  What  is  the  number  subtracted  the  cube  of? 

18.  Extract  the  cu])0  roots  of  13261,  13261),  830584, 
830597,  and  give  the  remainder  in  each  case. 

19.  Should  the  trial  divisor  in  example  8  always  give 
a  (juotient  which  will  hold  when  the  comi)lete  divisor  is 
ased  ? 

20.  When  it  does  not,  how  should  you  proceed  ? 

II. 

1.  Every  time  a  number  is  increased  ten  fold,  how  many 
fold  mast  the  cube  of  that  number  be  increased  to  give  the 
cube  of  the  new  number  ? 


ROOTS   OF   NUMBERS.  77 

2.  How  many  dig-its  are  there  in  the  cube  of  a  units 
dig-it? 

3.  How  many  digits  are  there  in  the  cabe  of  a  tens 
digit  ? 

4.  How  many  digits  are  there  in  the  cube  of  a  hundreds 
digit  ? 

5.  In  the  cube  of  any  number,  what  is  the  digit  of 
lowest  denomination  which  is  affected  by  the  cube  of  the 
units  digit?  of  the  tens  digit?  of  the  hundreds  digit? 

6.  Wliat  part  of  594823321  can  be  omitted,  if  we  wish 
to  obtain  only  the  hundreds  digit  in  the  cube  root  ? 

7.  What  part  can  be  omitted  if  we  wish  to  obtain  both 
the  hundreds  and  tens  digits  ? 

8.  Find  the  hundreds  and  tens  digits  in  tlie  cube  root 
of  this  number.  (Use  only  the  digits  of  the  number  which 
are  required.) 

9.  How  many  tens  in  8  hundreds  +  4  tens  ? 

10.  When  84  tens  cubed  is  subtracted  from  594823  thou- 
sands, what  is  the  remainder  ? 

11.  When  84  tens  cubed  is  subtracted  from  594823321, 
what  is  the  remainder  ? 

12.  When  we  have  obtained  the  remainder  and  the  total 
number  of  tens  in  the  cube  root,  what  is  the  trial  divisor 
for  finding  the  units  digit? 

13.  What  is  the  complete  divisor? 

14.  What  is  the  remainder  after  this  division  ? 

15.  What  is  the  cube  root  of  594823321  ? 

16.  Every  time  we  found  a  digit  in  the  cube  root,  how 
many  digits  of  the  original  number  did  we  introduce  into 
this  operation? 

17.  Draw  vertical  lines  between  the  digits  of  this  num- 
ber, so  as  to  indicate  the  digits  which  enter  together  into 
the  operation  of  finding  the  different  digits  of  its  cube  root. 

18.  Find  the  cube  roots  and  the  remainders  of  771095213, 
771095689,  15813251,  15814697. 

in. 

1.  What  is  the  cube  of  \,  -1,  -01  ? 

2.  AVhat  is  the  cube  root  of  1,  -001,  -000001  ? 

3.  How  many  digits  must  there  be  in  a  decimal  to  give 
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1  decimal  place  in  the  cuIdc  root  ?  to  give  2  places  ?  to  give 
3  places  ? 

4.  For  every  digit  in  the  cube  root,  how  many  must 
there  be  in  the  decimal  ? 

5.  From  -what  place  should  we  begin  to  mark  off  a 
decimal  in  periods  of  3  digits  each  ? 

6.  Extract  the  cube  roots  of  -008,  -027,  -000008,  -000512, 
1-331,  9-2()l,  381)-017,  14-613,  20-4,  -1,  -08,  -00027,  to  3 
places  of  decimals  when  possible. 


MENSURATION. 

RECTANGLE. 
I. 

1.  Place  3  units  (square  feet)  in  the  form  of  a  rectangle. 

2.  What  is  the  length  of  this  rectangle  ? 

3.  What  is  the  width  of  this  rectangle  ? 

4.  Place  a  second  rectangle,  equal  in  all  respects  to  the 
former,  with  a  side  contiguous  throughout  to  a  side  of 
the  former,  and  in  the  same  plane. 

5.  What  figure  do  the  two  rectangles  form  ? 

6.  What  is  the  length  of  this  rectangle  ? 

7.  What  is  the  width  of  this  rectangle  ? 

8.  What  is  its  area  in  terms  of  the  area  of  the  first 
rectangle  ? 

9.  What  is  its  area  in  square  feet  ? 

10.  Place  a  third  rectangle,  equal  to  either  of  the  others, 
alongside  the  second,  in  a  manner  similar  to  tliat  in  ex- 
ample 4. 

11.  What  is  the  length  of  this  figure  ? 

12.  What  is  the  width  of  this  figure  ? 

13.  What  is  its  area  in  terms  of  the  area  of  the  first 
rectanghi? 

14.  What  is  its  area  in  square  feet  ? 

15.  What  is  its  length  in  yards? 

16.  What  is  its  widtli  in  yards? 

17.  AVliat  name  do  you  give  the  figure  ? 

18.  How  many  square  feet  in  a  square  yard  ? 
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11. 

1.  Place  4  square  units  in  tlie  form  of  a  square. 

2.  Wliat  is  the  length  of  a  side  of  this  square  ? 

3.  If  this  square  unit  is  one-half  foot  long-  and  one-half 
foot  wide,  what  is  the  length  of  a  side  of  the  whole  square  ? 

4.  How  many  of  these  units  in  a  square  foot? 

5.  Make  a  rectang-le  Avhose  length  is  8  and  width  5  of 
the  linear  units  corresponding  to  the  square  unit  in  ex- 
ample 3. 

6.  What  is  the  area  of  this  rectangle  in  those  square 
units  ? 

7.  What  is  the  area  of  this  rectangle  in  square  feet  ? 

8.  What  is  the  area  of  a  rectangle  4  feet  in  length  and 
2|  feet  in  width  ? 

Find  the  areas  of  the  following  rectangles  : 

9.  7  rods  in  length  and  5|  rods  in  width. 


10.  3^  yds. 

11.  7  yds.  2  ft.  4  in. 

12.  6-947  ft. 

13.  2  mi.  7  per. 

14.  Prove  that  304 


2f  yds. 

"         "     2  ft.  7  in.  " 

"         "     3-40  ft.      " 

"         "     46f  ft.      ■ " 

square  yards  are  equal  to  1  square 
rod,  being  granted  that  5|  linear  yards  are  equal  to  1 
linear  rod. 

TRIANGLE. 

Let  ABC  be  a  right  an- 
gled triangle,  with  the  an- 
gle ABC  a  right  angle. 

Let  ABDE  be  a  square 
described  on  AB,  and  DF 
GH  a  square  equal  to  one 
described  on  BC,  and  let 
BD  and  FD  be  cotermin- 
ous at  D.  and  in  the  same 
straight  line. 

Join  GC. 

Remove     the     triangle 
GFC  ancT   place  it    in  the 
])Osition  of  GHK. 
Also  remove  the  triangle  ABC  and  place  it  as  AEK. 
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The  fig-ure  ACGK,  wliich  is  the  square  on  CA_,  is  com- 
posed of  the  same  parts  as  the  two  squares  ABDE  and 
DFGH. 

.-.  The  squares  described  on  AB  and  BC  are  equal  to 
the  square  descril)ed  on  CA. 

Note. — If  a  piece  of  paper  shaped  like  ABFGHE  be  cut 
along-  the  lines  AC  and  GC,  then  the  parts  can  be  put 
tog-ether  in  the  shape  of  the  figure  ACGK. 
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^^-^^ 

\ 

\                                  *^ 

\ 

s 


CG,  DH,  AE,  FB 
are  all  equal. 

The  triang-les  AEF, 
FBG,GHC,andDEH 
are  all  equal. 

The  triangle  AEF 
=  h  the  rectangle 
AK. 

.-.  The  4  triangles 
mentioned  are  equal 
to  the  2  rectangles 
AKj  and  KC. 


HEFG  is  the  square  on  FG. 
BK         "  "  FB. 

l)lv      is  ecjual  to  the  square  on  BG. 
IIEFG  +  4  triangles,  AEF,  FBG,  HGC  and  EDH,  are  equal 
to  the  square  AC. 

BK  +  I)K  +  AK  +  KC  are  equal  to  the  square  AC. 
But  the  4  triangles  AV(.'re  shewn  equal  to  AK  +  KC. 
.-.  IIEFG  is  equal  to  BK  +  DK. 

i.(\.  The  square  on  FG  is  equal  to  the  sum  of  the  squares 
on  BF  and  BG. 

Find  the  length  of   the  hypotenuse  in  each  of  the  fol- 
lowing right  angled  triangles,  given  : — 

1.  The  sides  5  ft.  and  12  ft.  respectively. 

2.  "  y  ft.  "    40  ft. 

3.  "  13  ft.  "    84  ft. 

4.  "  8  yds.  "    15  yds.  " 
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5. 

The  sides  14  in.               and 

2  ft. 

respectively 

6. 

2  ft.  2  in. 

4  ft.  6  in. 

7. 

3  yds.  2  ft.     " 

5  yds.  4  in 

8. 

7-64  ft. 

2-9  ft. 

9. 

7JV  yds. 

4t*^  yds. 

10. 

17-56  in. 

9-4  in. 

Find  the  third  side  in  each  of  the  following  right  angled 
triangles,  given : 
11.  The  hypotenuse  10  ft.  one  side  8  ft. 


12. 

ii 

u 

41  ft. 

i( 

9  ft. 

13. 

11 

a 

113  ft.      • 

(( 

15  ft. 

14. 

ii 

u 

14  yds. 

u 

6  yds. 

15. 

a 

ii 

18f  in. 

u 

14  in. 

16. 

a 

a 

4  yds.  2ft.  7  in. 

<< 

.  3  yds.  1  ft.9  in 

17. 

<■( 

(( 

9-72  ft. 

<( 

8-6  ft. 

18. 

ii 

(( 

11-345  ft. 

(( 

107-69  in. 

19. 

u 

ii 

4-63  yds. 

11 

3-7  yds. 

Example. — The  sides  of  a  triangle  are  3,  4  and  5  units 
in  length  respectively  ;  find  the  length  of  the  perpen- 
dicular dropped  on  the  longest  side  from  the  opposite  angle. 

In  the  diagram  let 
AD  represent  the  per- 
pendicular, and  let  it 
contain  p  units .  Also, 
letDCcontain  x  units. 
.-.  DB  contains  5  - 
X  units. 


=  3-(l^ 
=  4^(2) 


In  the  triangle  ADC,       p-  4-  x- 
And  in  the  triangle  ADB,  ,     p-  +  (5  -  x)- 
Subtract  (1)  from  (2)  and  we  get  (5  -  x)-  -  x-  =  4-  -  3- 

Therefore  25  -  lOx         =  7. 
lOx  =18. 

"  X 

Substitute  this  value  for  x  in  (1)  and  p-  +(li)^ 
Therefore  p-  =  Vg^- 

:  2i  units. 


_  J_8  _  1  4. 
~  10       -^5* 

32. 


—  ,  /  1  ■!  4 


p  =v 


12 


82  ARITHMKTIC. 

Find  the  seg-ments  of  tlic  base  of  a  triaiig'le  into  Avhicli  the 
perpendicalar  dropped  from  the  opposite  ang'le  divides  it ; 
also  the  length  of  the  perpendicular,  the  base  being  given 
last  in  each  case. 

1.  Sides  are  5,  12,  13  units  in  length  respectively. 

2.  "  9,  40,  41  ft. 

3.  "  26,  1G8,"  170  yds. 

4.  "        4,  9,  8  ft. 

5.  "       6ft.,  7  ft.,  19  in. 

6.  "  31  yds.,  n  ft.,  231  in.       '^ 

7.  "  5^2,  7-9,  4'^63  yds. 

8.  "        6-4,  5-93,  8-45  in. 


1.  Draw  an  acute  angled  triangle  having  an  altitude  10 
units,  and  a  base  7  units  in  length. 

2.  On  the  base  describe  a  rectangle  having  the  same 
altitude  and  towards  the  same  parts  as  the  triangle. 

3.  Into  how  many  parts  does  the  altitude  divide  the 
triangle '? 

4.  Into  how  many  parts  does  the  altitude  divide  the 
rectangle  ? 

5.  What  is  the  area  of  either  ]>art  of  the  rectangle  in 
terms  of  the  corresponding  part  of  the  triangle  ? 

6.  What  is  the  area  of  the  whole  rectangle  in  terms  of 
the  whole  triangle  ? 

7.  What  is  the  area  of  the  whole  triangle  in  terms  of  the 
whole  rectangle? 

8.  What  is  the  area  of  the  rectangle  in  square  units  ? 
And  what  the  area  of  the  triangle  ? 

Find  the  areas  of  the  folloAving  triangles  : — 

9.  Base  4  ft.  and  altitude  3  ft. 

10.  "     2-79  Yds.       "  8  " 

11.  "     2-59  "in.         "  4-68  ft. 

12.  The  sides  being  3,  4,  5  ft.  respectively. 

13.  "         "  "      7,  9,  10  yds. 

14.  "         "         "      11,  15,  17  in. 

15.  "         "         "      2  yds.  5  ft.  15  in.    " 
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CIRCLE. 

The  circumference  of  a  circle  bears  a  constant  ratio  to 
its  diameter ;  this  ratio  is  34  nearly,  but  closer  approxi- 
mations are  3-1416  and  ff|,  and  is  always  denoted  by  the 
letter  it. 

EXERCISE. 

Given  it  =  3i,  lind  the  circamference  : 

1.  If  the  diameter  is  4  ft.  in  leng-th. 

2.  "  "■  "  5f  yds.     " 

3.  "  "  "  4  yds.  2  ft.  3  in.  in  length. 

4.  '<  "  "  7-468  ft 
Find  the  diameter : 

5.  If  the  circumference  is  9  ft.  in  Icng'th. 


6.       " 

"  7  ft.  3  in. 

7.       " 

"  9-46  yds. 

8.      " 

"  17 -43  yds. 

9.      " 

"  -0469  per. 

10.      " 

"  27|A  in. 

Find  the 

circumfen 

ence  : 

11.  If  the 

radius  is 

12  ft.  in  length. 

12.       " 

u 

41  yds. 

13.      " 

l( 

2-794  in 

14.      " 

u 

4  yds.  2  ft.  7  in.  in 

length 

15.      " 

u 

•0467  rods 

u 

POLYGON    AND    CIRCLE. 

Take  a  number  of  equal  isosceles  triangles. 

1.  Express  the  sum  of  the  areas  of  two  of  the  triangles 
in  terms  of  the  area  of  one  of  them. 

2.  Express  the  sum  of  two  bases  in  terms  of  one  base. 

3.  What  relation  is  there  between  the  measure  of  the 
sum  of  the  areas  in  example  1,  and  the  measure  of  the 
sum  of  the  bases  in  example  2  ? 

4.  Express  the  sum  of  the  areas  of  5  of  the  triangles  in 
terms  of  the  area  of  one  of  them. 

5.  Express  the  sum  of  5  bases  in  terms  of  one  base. 

6.  Find  the  relation  which  exists  between  the  measures 
in  examples  4  and  5. 
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7.  If  the  triangles  are  of  such  a  shape  that  when  placed 
in  a  plane,  Avith  a  common  vertex,  their  bases  will  form 
the  perimeter  of  a  complete  fig-ure  ;  what  is  this  lig-ure 
called? 

8.  If  there  are  20  triangles  in  this  polygon,  express  the 
area  of  the  polygon  in  terms  of  one  triangle. 

9.  Express  the  perimeter  of  the  polygon  in  terms  of 
one  base. 

10.  Express  the  measure  of  the  area  of  one  of  these 
triangles  in  terms  of  the  measures  of  its  altitude  and 


11.  Express  the  measure  of  the  area  of  the  polygon  in 
terms  of  the  measures  of  the  altitude  and  the  base  of  one 
triangle. 

Note. — The  base  and  the  altitude  of  one  triangle  are 
respectively  equal  to  the  base  and  the  altitude  of  any 
other. 

12.  Express  the  measure  of  the  area  of  the  polygon  in 
terms  of  the  measures  of  its  perimeter  and  the  altitude  of 
one  triangle. 

13.  What  is  to  be  noticed  regarding  the  number  of 
triangles  required  to  make  a  complete  polygon,  if  the  bases 
of  the  triangles  become  very  short,  while  the  sides  remain 
the  same  length  ? 

14.  What  other  figure  does  this  one  resemble  ? 

15.  If  we  round  olf  the  corners  of  this  figure,  so  as  just 
to  destroy  the  angles,  how  much  of  the  figure  is  removed  ? 

16.  What  is  the  difference  between  the  areas  of  the 
figures  in  examples  14  and  15. 

17.  What  is  the  name  of  the  figure  in  example  15? 

18.  What  is  the  ditt'erence  in  length  between  the  side  of 
one  of  the  triangles  and  its  altitude  in  example  13  ? 

19.  In  example  15,  what  is  a  side  of  a  triangle  called  ? 

20.  In  example  15,  what  is  the  perimeter,  called? 

21.  Find  the  measure  of  the  area  of  tlic  figure  in  ex- 
ample 15  in  terms  of  the  measures  of  its  radius  and  cir- 
cumference. 

22.  Find  the  area  of  a  circle  Avhose  radius  is  3i  feet  and 
circumference  22  feet. 

23.  Find  the  area  of  a  circle  Avhose  radius  is  4  feet. 
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24.  Find  the  area  of  a  circle  whose  radius  is  5  yds.  2  ft. 

25.  "  "  "  "  6-42  ft. 

26.  '^  "  "       diameter  is  2|  in. 

27.  "  "  circumference  is  11  ft. 

28.  "  "  "  "  9  ft.  4  in. 

SECTOR   OF    A   CIRCLE. 

1.  In  a  circle  whose  circumference  is  144  in.,  what  part 
is  an  arc  of  12  in.  of  the  whole  circumference  ? 

2.  In  the  same  circle,  what  part  is  a  sector  of  a  circle, 
which  stands  on  this  arc,  of  the  whole  area  ? 

3.  If  thi3  circumference  of  a  circle  is  140  ft._,  find  the 
length  of  the  arc  on  which  a  sector,  which  is  one-fifth  of 
the  whole  area,  stands. 

4.  In  a  circle  which  is  72  ft.  in  circumference,  find  the 
area  of  the  sector  which  stands  on  an  arc  9  ft.  in  length  ? 

5.  Find  the  area  of  a  sector  of  a  circle  which  stands  on 
an  arc  10  ft.  in  length,  if  the  radius  of  the  circle  is  7  ft. 

6.  Find  the  area  of  the  sector  of  a  circle  which  stands 
on  an  arc  equal  in  length  to  the  radius  of  the  circle ; 
given  the  radius  3  ft. 

CYLINDER. 

1.  Take  a  sheet  of  foolscap  paper,  bring  the  two  ends 
into  contact,  and  have  each  side  in  the  form  of  a  circum- 
ference of  a  circle. 

2.  If  the  space  inclosed  were  a  solid  mass,  what  would 
it  be  called  ?   ' 

3.  What  does  an  end  of  the  paper  represent  on  this 
mass  ? 

4.  What  does  a  side  represent? 

5.  Find  the  area  of  the  surface  of  the  paper  required  to 
enclose  this  solid,  if  the  end  of  the  paper  is  8  inches  and 
the  side  14  inches  in  length. 

6.  Find  the  area  of  the  curved  surface  of  a  cylinder  the 
height  of  which  is  7  ft.  and  the  circumference  of  the  base 
12  ft. 

7.  The  radius  of  the  circular  base  of  a  cylinder  is  3|  ft. 
and  the  height  3  ft.  ;  find  the  area  of  the  curved  surface. 
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.^.  The  curved  surface  of  a  cylinder  contains  24  sq.  ft. 
and  tlie  hcig'lit  is  4  ft.;  tind  the  circumference  of  the  base. 

y.  In  the  preceding  example,  find  the  radius  of  the 
base. 

10.  If  the  radius  of  the  base  of  a  cylinder  is  3  ft.  and 
the  curved  surface  contains  49  sq.  ft.;  find  the  height. 

COXE. 

1.  Take  a  piece  of  paper  iu  the  form  of  a  sector  of  a 
circle,  and  bring  the  bounding  radii  into  contact,  so  that 
the  arc  will  form  the  circumference  of  a  circle. 

2.  If  the  space  inclosed  Avere  a  solid  mass,  what  would 
it  be  called  ? 

3.  What  does  a  bounding  radius  represent  on  this  mass  ? 

4.  What  does  the  arc  represent? 

5.  What  does  the  centre  of  the  sector  represent  ? 

6.  If  the  arc  is  7  ft.  and  the  radius  G  ft.  in  lengthy  find 
the  area  of  the  surface  of  the  paper  required  to  enclose 
this  solid. 

7.  Find  the  area  of  the  curved  surface  of  a  cone  Avhose 
slant  side  is  0  ft.  and  the  circumference  of  the  base  7  ft. 

8.  Given  the  slant  side  of  a  cone  t)  ft.  and  the  circum- 
ference of  the  base  12  ft.,  find  the  area  of  the  curved  sur- 
face. 

9.  Given  the  slant  side  of  a  cone  11  in.  and  the  radius 
of  the  circular  base  7  in.,  find  the  area  of  the  curved  sur- 
face. 

10.  Given  the  area  of  the  curved  surface  of  a  cone  49 
sq.  in.  and  the  slant  side  7  in.,  find  the  circumference  of 
the  base. 

11.  In  the  preceding  example,  find  the  radius  of  the 
base. 

12.  Given  the  area  of  the  curved  surface  77  sq.  in.,  and 
the  radius  of  the  base  2  in.,  find  the  slant  side. 

l.'>.  Given  the  slant  side  of  a  cone  5  ft.,  and  the  radius 
of  the  base  3  ft.,   find  the  perpendicular  height. 

14.  Given  the  slant  side  7  ft.,  and  the  radius  of  the 
base  4  ft.,    find  the  i)erpendicular  heiglit. 

15.  (jiven  th(!  slant  side  9  in.,  and  the  circumference  of 
the  base  14  in.,  find  the  perpendicular  height. 
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16.  Given  the  perpendicular  height  4  ft.,  and  the  radius 
of  the  base  3  ft.,  find  the  shmt  side. 

17.  Given  the  perpendicular  height  11  in.,  and  the  cir- 
cumference of  the  base  21  in.,   find  the  slant  side. 

18.  Given  the  perpendicular  height  12  in.^  and  the 
radius  of  the  base  5  in.,  find  the  area  of  curved  surface. 

19.  Given  the  perpendicular  height  13  in.,  and  the 
radius  of  the  base  6  in.,  find  the  area  of  the  curved 
surface. 

20.  Given  the  perpendicular  height  8  ft.,  and  the  cir- 
cumference of  the  base  28  ft.,  find  the  area  of  the  curved 
surface. 

21.  Given  the  perpendicular  height  12  in.,  and  the  cir- 
cumference of  the  base  19  in.,  find  the  area  of  the  curved 
surface. 

SPHERE; 

Let  AB  and  CD  represent  tAvo 
straight  lines.  P  the  middle  point 
of  AB. 

Draw  AM,  PS,  BN  perpendicu- 
lar to  CD. 

Draw  PQ  perpendicular  to  AB, 
and  AR  perpendicular  to  BN. 

Kevolve  AB  around  CD  as  an 
axis. 

The  measure  of  the  area  of  the 
belt  which  AB  describes  is  clearly 
equal  to  the  product  of  the  mea- 
sures of  AB  and  the  circumference  of  the  circle  which  P 
describes. 

.-.  The  measure  of  the  area  of  the  belt  is  27r  x  AB  x  PS, 
where  AB  and  PS  stand  for  the  measures  of  the  lengths  of 
these  lines. 

The  triangles  ABE  and  PSQ  are  similar. 
PS  _  AR 

•■•PQ'A'B' 

.-.  PSAB -PQ-AR,  and  AR  =  MN. 

.-.   The  measure  of  the  area  of  the  bolt  is  27r-PQ-M]Sr. 

(MN  is  called  the  projection  of  AB  on  CD.) 


88  ARITHMETIC. 

1.  Take  half  of  the  perimeter  of  a  reg'ular  polyg"on  of  an 
even  number  of  sides,  and  draw  the  diagonal  joining  its 
extremities. 

2.  Where  do  the  perpendiculars  from  the  middle  points 
of  the  sides  cat  this  diagonal  ? 

3.  Compare  the  lengths  of  these  perpendiculars. 

4.  Revolve  the  half  polygon  in  example  1  around  the 
diagonal. 

5.  What  factors  in  the  measures  of  the  belts  in  example 
4  are  equal  ? 

6.  What  factors  are  unequal  ? 

7.  What  is  the  sum  of  the  unequal  factors? 

8.  What  is  the  measure  of  the  sum  of  the  areas  of  the 
belts  in  example  4,  in  terms  of  the  measures  of  the  per- 
pendicular from  the  middle  point  of  one  of  the  sides  and 
the  diagonal  of  the  iJolygon? 

9.  If  the  sides  of  the  polygon  in  example  1  become  very 
short,  and  increase  in  number,  while  the  diagonal  remains 
constant ;  what  does  the  solid  formed  by  its  revolution 
resemble  ? 

10.  If  the  edges  are  smoothed  off",  Avhat  is  the  solid 
called  ? 

11.  What  does  the  perpendicitlar  from  the  middle  point 
of  any  one  of  the  sides  in  example  1  become  in  exam})le 
10  y 

12.  What  is  the  measure  of  the  area  of  the  surface  of  a 
sphere  in  terms  of  the  measures  of  its  radius  and  di- 
ameter ? 

13.  What  is  the  measure  of  the  area  of  a  sphere  in 
terms  of  the  measure  of  its  radius  ? 

14.  Find  the  area  of  the  surface  of  a  sphere  whose 
diameter  is  7  ft. 

15.  Find  the  areas  of  the  surfaces  of  the  spheres,  the 
radii    of  which   are  respectively   7  ft.,   4  in.  ;  1)'2G5  in.; 

9-(U  yds.  ;  4  yds.,  2-50  ft. 

16.  Find  the  radii  of  the  spheres,  the  surfaces  of  Avhich 
are  respectively  121  scp  ft.  ;  5^,  sq.  ft.  ;  4sq.  yds.,  3  sq,  ft.; 
478 -90  sq.  in.  ;  496 -03  sq.  in. 
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RECTANGULAR   SOLID. 

1.  Place  5  anits  (cubic  feet)  in  the  form  of  a  rectangular 
solid. 

2.  What  is  the  length  of  this  solid  ?     What  is  the  width  ? 

3.  Place  an  equal  rectangular  solid  alongside  of  this 
one,  so  as  to  form  with  it  a  single  rectangular  solid. 

4.  What  is  the  volume  of  the  new  solid,  which  is  formed, 
in  terms  of  the  first  one? 

5.  What  is  its  volume  in  cubic  feet? 

6.  Take  4  equal  rectangular  solids  like  the  one  in 
example  1,  and  place  them  on  a  plane  so  as  to  form  a 
single  rectangular  solid. 

7.  What  is  the  volume  of  this  solid  in  terms  of  one  of 
them  ? 

8.  What  is  the  volume  in  cubic  feet  ? 

9.  Place  squarely  on  top  of  this  solid  another  equal  to 
it  in  all  respects. 

10.  What  is  the  new  solid  called  ? 

11.  What  is  its  length,  width,  height? 

12.  What  is  its  volume  in  terms  of  the  solid  in  example  6? 

13.  What  is  its  volume  in  terms  of  the  solid  in  example  1  ? 

14.  What  js  its  volume  in  cubic  feet? 

15.  Place  8  equal  cubes,  edge  |  ft.,  in  the  form  of  a 
single  cube. 

16.  What  is  the  name  of  the  cube  so  formed? 

17.  Find  the  volume  of  a  cube  whose  edges  are  3  ft. 
each. 

18.  What  is  the  name  of  such  a  cube? 

19.  How  many  cubic  feet  in  a  cubic  yard  ? 

20.  Find  the  Volumes  of  the  rectangular  solids  of  the- 
following  dimensions  : —  3,  4,  5  ft.  respectively  ;  21  3|,  8 
yds.  respectively ;    2^  yds.,  4  ft.,   13  in. ;   3-46,  5-9,  8  ft. 

respectively;  2-62  yds.,  4-38  ft.,  12-9  in. 

21.  If  the  volume  of  a  rectangular  solid  is  1728  cubic 
inches,  and  the  height  is  12  inches ;  find  the  area  of  the 
base. 

22.  If  the  base  in  example  21  be  a  square;  find  a  side 
of  it. 

23.  If  the  volume  is  864  cub.  ft.,  and  the  area  of  the  base 
is  108  sq.  ft. ;  find  the  height. 
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24.  Given  the  volume  725  cub.  yds.,  the  height  7i  yds., 
the  length  of  the  base  20;^  yds.,  lind  the  width  "of  the 
base. 

25.  Given  the  volume  847  cub.  yds.,  the  height  251  ft.^ 
one  side  of  the  base  56  inches,   lind  the  other  side. 

PRISM. 

1.  What  is  the  volume  of  a  solid  1  foot  in  height,  Avhose 
base  is  a  polygon  containing  9  square  feet? 

2.  Place  another  solid  equal  in  all  respects  to  the  former 
exactly  on  top  of  it,  so  that  the  base  of  the  second  solid 
Avill  coincide  throughout  with  the  top  of  the  former. 

3.  What  is  the  name  of  the  new  solid  formed  ? 

4.  What  is  its  volume  in  terms  of  the  vohime  of  the 
first  ? 

5.  What  is  its  height  ? 

f).  What  is  the  volume  in  cubic  feet  ? 

7.  Place  8  solids,  each  identically  equal  to  the  first,  on 
top  of  one  another  in  a  manner  similar  to  that  in  ex- 
ample 2. 

8.  What  is  the  new  solid  called  ? 

9.  What  is  its  volume  in  terms  of  the  volume  of  one  of 
them  ? 

10.  What  is  its  height  ? 

11.  What  is  the  volume  in  cubic  feet? 

12.  Find  the  volume  of  a  prism  10  feet  in  height  whose 
base  contains  14  square  feet. 

13.  Find  the  volume  of  a  prism  3  inches  in  height,  whose 
base  is  a  square,  with  an  edge  2  inches  in  length. 

14.  The  sides  of  the  rectangular  base  of  a  prism  are  4 
and  5  feet  respectively,  and  the  height  is  7  feet ;  lind  its 
volume. 

15.  The  sides  of  the  base  of  a  triangular  prism  are  3,  4 
and  5  feet  respectively,  and  the  height  is  6  feet  ;  find  its 
volume. 

10.  The  sides  of  the  base  of  a  triangular  prism  are  7, 
8,  i)  feet  respectively,  and  the  height  is  11  feet;  find  its 
volume. 

17.   The  sides  of  the  base   of  a    triangular  ])risiu  are  7 

yds.,  19  ft.  and  30  inches,  and  the  height  is  7-4()8  ft.  ;  find 
the  volume. 
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18.  If  the  base  of  a  prism  is  a  polygon  of  a  great  num- 
ber of  sides,  but  eacli  ^side  very  short,  what  other  solid 
does  this  prism  resemble  ? 

19.  If  the  sharp  corners,  along  the  length  of  the  prism, 
are  smoothed  off  a  very  little,  what  is  the  name  of  the 
neAV  solid  formed  ? 

20.  How  much  of  the  prism  has  been  removed  by 
smoothing  off  the  corners  ? 

21.  What  is  the  difference  between  the  volumes  of  the 
solids  in  examples  18  and  19  ? 

22.  What  is  the  measure  of  the  volume  of  a  cylinder  in 
terms  of  the  measures  of  the  area  of  the  base  and  the 
height  ? 

23.  Find  the  volume  of  a  cylinder  9  feet  in  height,  and 
standing  on  a  base  whose  area  contains  12  square  feet. 

WEDGE. 

1.  Lay  a  triangular  prism  on  one  of  its  rectangular  sur- 
faces. 

2.  Find  the  volume  of  a  triangular  prism  9  feet  in 
length,  whose  triangular  end  contains  12  square  feet. 

3.  Find  the  volume  of  a  triangular  prism  5  ft.  in  length, 
whose  triangular  end  has  an  altitude  of  8  ft.,  and  the  base 
3  ft.  in  length. 

4.  The  rectangular  base  on  which  a  triangular  prism 
rests  is  3  feet  in  length  and  2  feet  in  width,  and  the  height 
of  the  prism  is  9  feet ;  find  its  volume. 

5.  What  other  name  is  given  to  this  solid  ? 

6.  What  is  the  volume  of  a  wedge  9  feet  in  height, 
which  stands  on  a  square  base  containing  4  square  feet  ? 

7.  A  Avedge  5  feet  in  heig-ht,  stands  on  a  square  base,  ' 
whose  edge  is  4  feet ;  find  its  volume. 

8.  A  wedge  9  feet  in  height,  stands  on  a  rectangular 
base  4  feet  in  length  and  3  feet  in  width  ;  find  its  volume. 

CYLINDEK. 

1.  How  many  cubic  feet  in  a  right  circular  cylinder  1 
foot  in  height,  whose  base  contains  12  square  feet  ? 

2.  Place  a  second  cylinder,  equal  in  all  respects  to  the 
former,  exactly  on  top  of  it  ? 

7 
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3.  What  do  the  two  cylinders  form  ? 

4.  What  is  the  heig-lit  of  the  new  cylinder  ? 

5.  How  many  cubic  feet  does  it  contain  ? 

6.  Place  a  third  equal  cylinder  exactly  on  top  of  the 
second. 

7.  What  do  the  three  cylinders  form  ? 

8.  What  is  the  voriime  of  this  new  cylinder  in  terms  of 
the  first  cylinder? 

9.  AVhat  is  its  heig'ht  ? 

10.  What  is  its  volume  in  cubic  feet? 

•   11.  A  cylinder,  whose  base  contains  12  square  feet,  is  7 
feet  in  heig-ht ;   find  its  volume. 

12.  The  radius  of  the  base  of  a  cylinder  is  4  inches  in 
leng-th  and  the  heig-ht  7  inches ;  find  the  volume. 

13.  The  circumference  of  the  base  of  a  cylinder  is  14 
feet  and  the  heig-ht  8  feet ;  find  the  volume. 

14.  Given  the  volume  144  cubic  feet  and  the  height  9 
feet,  find  the  area  of  the  base. 

15.  In  the  preceding-  example,  find  the  radius  of  the 
base.' 

1().  Given  the  volume  108  cubic  inches  and  the  area  of 
the  base  16  square  inches,  find  the  heig-ht. 

17.  Given  the  volume  98  cubic  inches,  and  the  radius  of 
the  base  4  inches,  find  the  heig-ht. 

18.  Given  the  volume  396  cubic  feet  and  the  circumfer- 
ence of  the  base  35  feet,  find  the  heig-ht. 

PYRAMID. 

1.  If  the  bases  of  two  triang-ular  pyramids  are  equal  in 
area,  and  the  pyramids  have  ecjual  altitudes,  how  are  their 
volumes  related  to  each  other  ? 

2.  Divide  a  triang-ular  prism  into  3  triang-ular  pyramids. 

3.  Compare  their  volumes. 

4.  What  is  the  volume  of  the  whole  prism  in  terms  of 
the  volume  of  one  of  these  pyramids  ? 

5.  What  is  the  volume  of  one  of  the  pyramids  in  terms 
of  the  volume  of  the  wliolc  prism? 

6.  What  is  the  measure  of  the  volume  of  the  prism  in 
terms  of  the  measures  of  its  base  and  altitude  ?     . 
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7.  What  is  the  measure  of  the  volume  of  one  of  the  pyra- 
mids in  terms  of  the  measures  of  the  base  and  altitude  of 
the  prism  ? 

8.  What  is  the  altitude  of  the  first  pyramid  which  was 
taken  from  the  prism  r 

9.  What  is  its  base  in  terms  of  the  base  of  the  prism  ? 

10.  What  is  the  measure  of  the  volume  of  this  pyramid 
in  terms  of  the  measures  of  its  base  and  altitude  ? 

11.  What  is  the  measure  of  the  volume  of  any  triangular 
pyramid  in  terms  of  the  measures  of  its  base  and  altitude '? 

12.  If  we  have  a  number  of  equal  triangular  pyramids 
of  such  a  shape  that  when  resting  on  their  bases  they  have 
a  common  apex,  and  one  edge  common  to  all  of  them,  what 
complete  solid  do  they  form  ? 

13.  What  is  the  volume  of  this  whole  pyramid  in  terms 
of  the  volume  of  one  of  the  triangular  jjyramids,  if  it  takes 
6  triangular  pyramids  to  form  it? 

14.  What  is  the  area  of  the  base  of  the  whole  pyramid 
in  terms  of  the  base  of  one  of  the  triangular  pyramids  ? 

15.  What  is  its  altitude  ? 

16.  What  is  the  measure  of  the  volume  of  the  whole 
solid  in  terms  of  the  measures  of  its  base  and  altitude  ? 

17.  If  its  base  contains  20  square  feet,  and  its  altitude  is 
9  feet,  what  is  the  volume  ? 

18.  Find  the  volume  of  a  pyramid  6  feet  in  height  which 
stands  on  a  square  base,  whose  edge  is  4  feet. 

19.  The  volume  of  a  pyramid  is  72  cubic  inches,  and  its 
height  is  12  inches  ;  what  is  the  area  of  the  base  ? 

20.  The  volume  of  a  pyramid  which  stands  on  a  squai'e 
base  is  96  cubic  inches,  and  its  height  is  14  inches  ;  find  a  . 
side  of  the  base. 

21.  A  pyramid  which  stands  on  a  rectangular  base  .5 
feet  in  length  and  4  feet  in  width,  is  7  feet  high  ;  find  its 

.  volume. 

22.  The  height  of  a  triangular  prism  is  9  feet,  and  the 
sides  of  the  triangular  base  are  3,  4  and  5  feet  respec- 
tively ;  find  the  volume. 

23.  The  sides  of  the  triangular  base  are  7,  9,  10  feet  re- 
spectively, and  the  height  of  the  pyramid  is  4^-  yards  ; 
find  the  volume. 
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CONE. 

1.  Take  a  pyramid  whose  base  is  a  polyg-on  of  a  very- 
great  number  of  sides,  and  each  side  very  short. 

2.  What  does  the  perimeter  of  tlie  base  resemble  ? 

3.  Smooth  off  the  slant  edges  of  this  pyramid. 

4.  What  is  it  now  called  ? 

5.  What  is  the  difference  between  the  volumes  in  ex- 
amples 2  and  3  ? 

().  Find  the  volume  of  a  cone,  given  its  altitude  'J  ft 
and  the  area  of  the  base  27  sq.  ft. 

7.  Find  the  volume  of  a  right  circular  cone  8  ft.  high, 
the  radius  of  whose  base  is  7  ft. 

8.  Given  the  volume  of  a  right  circular  cone  77  cub.  in. 
and  the  height  6  in.,  what  is  the  area  of  the  base  ? 

9.  In  the  preceding  example,  what  is  the  radius  of  the 
base  ? 

10.  In  a  right  circular  cone  the  volume  is  47  cub.  yds., 
and  height  4  yds.  ;  find  the  radius  of  the  base. 

SPHERE. 

Take  a  number  of  ecjual  pyramids. 

1.  Place  two  of  them  side  by  side  with  their  apexes  at 
the  same  ])oint. 

2.  What  is  the  volume  of  this  new  solid  in  terms  of  the 
volume  of  one  pyramid? 

3.  What  is  the  area  of  the  two  bases  in  terms  of  the  area 
of  one  base  ? 

4.  If  a  number  of  thorn  be  placed  so  as  to  form  a  com- 
plete solid  figure,  with  tlu^  common  apex  in  the  centre  of 
the  solid  ;  what  is  the  name  of  this  solid  ? 

5.  If  it  takes  20  pyramids  to  form  this  iwlyhedron  : 
what  is  its  volume  in  terms  of  the  volume  of  one  pyramid  ? 

G.  What  is  the  area  of  its  surface  in  terms  of  the  area 
of  the  base  of  one  pyramid  ? 

7.  What  relation  exists  between  the  measures  in  exam- 
ples 5  and  G? 

8.  What  is  the  measure  of  the  volume  of  this  solid  in 
terms  of  the  measures  of  the  altitude  and  the  base  of  one 
pyramid  ? 
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9.  What  is  the  measure  of  the  volume  of  this  solid  in 
terms  of  the  measures  of  the  altitude  of  one  pyramid,  and 
the  surface  of  the  whole  solid  ? 

10.  If  the  bases  of  the  pyramids  become  very  small, 
what  is  to  be  noticed  regarding'  the  number  required  to 
form  the  solid  in  example  4  ? 

11.  What  other  solid  does  it  now  resemble? 

12.  What  is  the  difference  between  the  altitude  and 
slant  edg-e  of  a  pyramid  like  those  in  example  10? 

13.  If  the  edg-es  of  the  surface  in  example  10  are 
smoothed  ofF,  what  is  the  solid  then  called  ? 

14.  What  is  the  difference  in  volume  between  the  solids 
in  examples  10  and  13  ? 

15.  What  are  the  altitudes  of  the  pyramids  in  example 
10  termed  in  example  13? 

16.  Find  the  measure  of  the  volume  in  example  13  in 
terms  of  the  measures  of  its  surface  and  radius. 

17.  Find  the  volume  of  a  sphere,  having  given  the 
radius  7  in,  and  the  surface  610  sq.  in. 

18.  Find  the  volume  of  a  sphere  Avhose  radius  is  4  in. 

19.  Find  the  radius  of  a  sphere  whose  volume  is  38808 
cubic  inches. 

20.  Find  the  volume  of  a  sphere  whose  surface  is  154 
square  feet. 

2.1.  Find  the  area  of  the  surface  of  a  sphere  whose 
volume  is  480  cubic  feet. 
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1.  Express   1000  centimetres    in  metres;    1000  centi- 
metres in  decimetres  ;  1000  centimetres  in  dekametres. 

2.  Express  1000  m.etres   in   kilometres ;  1000  metres  in 
dekametres  ;  1000  metres  in  decimetres. 

3.  Express  12  kilometres  in  dekametres  ;  15  kilometres 
in  metres  ;  21  kilometres  in  millimetres. 

4.  Express    123,456,789  millimetres  in  decimetres;  in 
metres  ;  in  kilometres. 

5.  Express  8-56  Km.  in  centimetres;  5-632  m.  in  milli- 
metres ;  12468  mm.  in  microns. 
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6.  Add  14-C  m.,  227  cm.,  li".2-3  Dm.,  IG.'^.l-  Km  ;  express 
the  result  in  metres. 

7.  Express  in  centimetres  the  difference  between 
5-G78  Km.  and  13r,4-8!»  Dm.  - 

8.  Multiply  12  Km.  5  m.  8  cm.  by  OG. 

9.  Given  that  G4  miles  is  very  nearlj^  equal  to  103  Km., 
express  1  yard  in  cen-tinietres. 

10.  A  train  is  running"  at  the  rate  of  G6  Km.  per  hour. 
How  many  metres  does  it  go  at  this  rate  in  one  second. 

11.  A  train  running'  at  the  rate  of  60  Km.  per  hoar 
passes  over  20  spaces  between  teleg-raph  poles  in  one 
minute.  Find  the  distance  between  two  consecutive  poles 
in  metres. 

12.  Using-  the  approximate  value,  1  metre  =  39-37  in., 
express  the  height  of  a  man,  5  ft.  10^  in.,  in  centimetres. 

13.  Using'  the  same  ai)proximation,  express  in  milli- 
metres the  lieig'ht  of  a  barometer  wliich  stands  at  29  5  in. 

14.  Find  the  leng'th  of  the  two  parts  into  which  a  string" 
10  m.  long-  is  divided,  g-iven  that  one-half  of  one  part  and 
two-thirds  of  the  other  make  a  length  of  GOO  cm. 

1.5.  How  long:  '^^'ill  it  take  a  man  to  walk  from  Toronto 
to  Hamilton,  a  distance  of  65  Km.,  at  the  rate  of  80  m.  per 
miniite  ? 

IG.  The  radius  of  a  wheel  is  1-4  m.  ;  how  many  times 
will  it  revolve  in  g'oing-  55  Km.  ?  (Tt  =  ?J-.) 

1 7 .  Taking'  a  centimetre  as  |-  of  an  inch,  find  the  number 
of  millimetres  in  1  yd. 

18.  How  many  leng'ths  each  1  ni.  5  cm.,  can  be  cut 
from  a  lengfth  of  1  Km.  ?     Express  the  remainder  in  mm. 

1 ;».  Find  the  number  of  square  metres  of  carpet  required 
to  cover  a  floor,  the  dimensions  of  which  are  G  m.  1-75  dm. 
by  1  m.  12  cm. 

20.  Find  in  metres  the  side  of  a  square  of  Avhich  the 
area  is  15227-56  sci.  metres. 

21.  Express  1200  ai'es  in  hectares;  1200  arcs  in  cen- 
tiares  ;  1200  ares  in  dckares. 

22.  Express  12315  milliares  in  ares;  5678  centiares  in 
dekarcs  ;  1  hect;ii-(!  in  centiares. 

23.  Find  the  sum  of  12-64  ares,  -041)8  hectai-es,  one  mil- 
lion milliares.     Express  the  result  in  ares. 
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24.  Express  in  dekares  the  difference  between  1  Ha.,  and 

1  are. 

25.  Multiply  7  Ha.  5  Da.  6  a.  4  da.  5  ca.  by  27. 

26.  Find  in  liectares  the  area  of  a  rectangular  field,  of 
leng-th  4  Hm.  and  of  breadth  2  Hm.  7  Dm. 

27.  The  area  of  a  square  field  is  18-49  Ha.;  find  the 
perimeter  in  metres. 

28.  Expiess  1  sqaare  decimetre  in  milliares. 

29.  Find  in  centiares  the  whole  surface  of  a  cube,  the 
volume  of  which  is  27  cubic  metres. 

30.  Express  in  square  centimetres  1  are  5  da. 

31.  A  parallelepiped  whose  edg-es  are  proportional  to  2^ 
3  and  4  contains  3  cubic  metres  ;  find  its  whole  surface  in 
centiares. 

32.  A  block  of  wood  contains  4-5  cubic  metres  ;  find  in 
ares  the  area  it  will  cover  if  cut  into  sections  1  cm.  thick; 

33.  Find  in  cubic  metres  the  volume  of  a  sheet  of  ice 
covering-  a  pond  of  area  20  Ha.  and  thickness  3  cm. 

34.  Find  the  cost  of  painting-  the  walls  and  ceiling-  of  a 
room  5  m.  long-,  4  m.  wide  and  3-5  m.  hig-h,  at  75  cents 
per  milliare. 

35.  How  manj^  ares  are  there  in  a  square  field  whose 

diag-onal  is  10 v'' 2  metres? 

36.  The  sides  of  a  rectang-alar  field  are  proportional  to 

2  and  3,  its  area  is  24  Ha.  ;  find  the  length  of  its  diagonal 
in  metres. 

37.  Using  the  approximation,  1  metre  =  39-37  in.,  find 
the  number  of  acres  in  1  Ha. 

38.  A  rectangular  garden  15m.  long  and  12m.  broad  is 
surrounded  by  a  path  l-5m.  wide;  find  the  area  of  the 
path  in  centiares. 

39.  A  circular  area  of  7  metres  radius  is  divided  into 
two  portions  in  the  ratio  of  3  to  4  ;  express  the  area  of  the 
smaller  portion  in  ares. 

40.  Using  the  approximation  1  Ha.  =2-5  acres,  express 
1  metre  in  inches. 

41.  Express  in  steres  the  volume  of  a  cube  whose  edge 
is  3  metres. 

42.  The  volume  of  a  cube  is  1  Ks.  ;  find  the  length  of 
its  edge  in  centimetres. 
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43.  How  many  cubic  centimetres  in  1  stere  ? 

44.  How  many  steres  in  one  million  cubic  centimetres  ? 

45.  A  pile  of  wood  is  45  metres  long,  1-5  metres  wide 
and  8  metres  hig-h  ;  find  its  value  at  $2  per  stere. 

4G.  Find  the  cost  of  excavating  a  cellar  12  m.  long, 
10  m.  broad  and  3-5  m.  deep,  at  25  cents  per  stere. 

47.  Express  1  ds.  in  cubic  decimetres. 

48.  Given  1  metre  =  39-37  inches,  find  the  number  of 
cubic  feet  in  1  stere. 

49.  Also  express  the  stere  as  the  fraction  of  a  cord. 

50.  How  many  steres  of  wood  in  a  rectangular  floor  40 
m.  long  and  30  m.  wide^  the  flooring  being  2  cm.  in 
thickness '? 

51.  The  excavation  of  a  cellar,  the  dimensions  of  which 
are  in  the  ratio  1,  4  and  5,  cost  $54,  at  10  cents  per  stere ; 
find  its  dimensions. 

52.  If  a  wall  15  m.  long,  1  m.  thick,  and  3-4  metres 
high  contains  51000  bricks,  how  many  bricks  of  the  same 
size  are  required  for  a  wall  of  which  the  volume  is  45 
steres  ? 

53.  Find,  in  milliares,  the  surface  of  a  cube  whose  edge 
is  equal  to  the  side  of  a  square,  the  area  of  which  is  one 
centiare. 

54.  Given  that  1  cubic  centimetre  of  water  weighs  1 
gramme,  find  in  kilos,  the  weight  of  one  stere  of  earth 
which  is  2-5  times  as  heavy  as  water. 

55.  Water  expands  y'^  in  freezing  ;  find  the  Aveight  of 

1  stere  of  ice. 

56.  Each  linear  dimension  of  a  block  of  metal  is  in- 
creased 002  of  itself  by  heating  ;  find  the  volume  of  a 
block  Avliieh  before  heating  was  1  stere. 

57.  One  centistere  of  metal  is  rolled  into  a  rectangular 
sheet  10  m.  by  8  m.  ;  find  its  thickness  in  microns. 

58.  One  stere  of  water  is  poured  into  an  empty  tank 

2  m.  long  and  1-25  m.  wide  ;  find  the  depth  of  the  water 
in  the  tank. 

59.  An  empty  tank  is  4  m.  long  and  2-5  m.  wide  ;  water 
is  poured  in  at  the  rate  of  1  stere  per  minute  ;  in  what 
time  will  the  water  be  1  dm.  deep? 

60.  From  a  cvlindrical  tunnel  30800  steres  of  earth  were 
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removeii ;  tne  diameter  of  the  cross  section  is  14  metres  ; 
Unci  tlie  leng-th  of  tlie  tunnel.     (7r  =  ~-). 

61.  If  27  steres  of  wood  last  3  months,  what  must  he 
the  leng-th  of  a  pile  1-5  m.  Avide,  2  m.  hig'h,  to  last  1  year? 

G2.  How  many  cubic  decimetres  in  1  cubic  metre  ?  How 
many  litres  in  1  stere  ?  / 

63.  Given  that  1  cu.  cm.  of  water  at  4°C.  weig-hs  1 
gramme,  find  the  weight  of  1  litre  of  water. 

64.  What  must  be  the  depth  of  a  rectangular  box  12-5 
dm.  long  and  4  dm.  wide  to  contain  1  Kl.  of  water  ? 

65.  Compare  the  cubic  centimetre  and  the  millilitre. 

66.  Express  4  cubic  metres,  4  cubic  decimetres,  4  cubic 
centimetres  in  steres. 

67.  How  many  litres  of  water  at  4°C.  will  weigh  1000- 
COO  grammes? 

68.  Given  that  a  solid  loses  in  weight  when  immersed 
in  water,  an  amount  equivalent  to  the  weight  of  the  Avater 
displaced,  find  the  volume  of  a  solid  which  weighs  1,000 
grammes  less  when  immersed  in  water  at  4°C.,  than  when 
weighed  in  air. 

69.  Using  the  approximation  1  metre  =  39-37  inches, 
express  the  litre  in  terms  of  the  cubic  foot. 

70.  Using  the  above  approximate  value  of  the  metre, 
express  the  gallon  (277-274  cu.  in.)  in  litres. 

71.  Express  the  difference  between  the  quart  and  the 
litre  in  millilitres. 

72.  Compare  the  kilolitre  and  the  stere. 

73.  The  dimensions  of  a  rectangular  tank  are  3  m., 
2  m.^  1-5  m.  ;  in  Avhat  time  Avould  it  be  filled  from  two  taps, 
the  one  pouring  in  5  1.  in  3  sec,  and  the  other  5  Dl.  in 
20  sec.  ? 

74.  A  cylindrical  log  has  radius  1  m.  4  dm.  ;  what 
length  of  it  must  be  cut  off  to  contain  61-6  steres  ? 

75.  A  cubical  box,  made  of  material  5  cm.  in  thickness, 
is  filled  Avith  1  stere  of  AA^ater  ;  find  the  amount  of  material 
in  the  box. 

76.  Fiiid  the  depth  of  a  cistern,  the  length  and  breadth 
being  equal  and  double  the  depth,  Avhich  Avill  contain  four 
million  litres. 
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77.  Using-  the  approximation,  1  metre  =39-37  in.,  tind 
the  number  of  litres  in  1  cubic  foot. 

78.  Find  approximately  the  weight  of  a  kilolitre  of  air 
under  certain  standard  conditions,  g-iven  that  water  is  770 
times  as  heavy  as  air. 

79.  The  area  of  the  end  of  a  rectang-ular  box  is  1  ca.  ; 
find  its  leng"th  if  the -volume  is  1  Kl. 

80.  Find  the  number  of  cubic  centimetres  in  one  litre, 

81.  Express  the  ki  log-ram  me  in  milligrammes. 

82.  Find  the  number  of  grammes  in  1  tonneau. 

83.  Find  in  kilos,  the  weight  of  10  cubic  metres  of  water 
at  4»C. 

84.  What  is  the  weight  of  1  litre  of  mercury  in  kilos., 
given  that  mercury  is  13-5  times  as  heavy  as  water? 

85.  A  litre  of  sulpharic  acid  weighs  1840  grammes; 
compare  the  weights  of  equal  volumes  of  sulpluiric  acid 
and  water. 

86.  Given  that  an  ounce  Av.  =28-35  grammes,  find  the 
number  of  kilos,  in  a  ton  (2000  lbs.) 

87.  Using  the  above  approximation,  find  the  number  of 
grammes  in  1  lb.  Troy. 

88.  Find  the  weight  of  a  block  of  iron  (7  times  as  heavy 
as  water)  of  which  the  dimensions  are  5  dm.  long,  4  dm. 
broad,  3*5  dm.  thick. 

89.  A  wateringcart  is  3  m.  long,  1-5  m  Avide  and  1  m. 
high  ;  find  the  number  of  tonneaus  of  water  it  carries. 

90.  Read  12345G789  grammes  as  kilogrammes  ;  as  ton- 
neaus. 

91.  Given  that  the  kilogramme  is  equal  to  2-079  lbs. 
Troy,  find  tlie  number  of  lbs.  Av.  in  the  kilo. 

92.  Find  in  centiares  the  area  of  a  triangle,  the  siduo  of 
which  are  1-3,  1-4,  1-5  metres  respectively. 

93.  The  parallel  sides  of  a  trapezium  are  2-r>  m.,  and 
1  -4  m.  ;  find  the  perpendicular  distance  betAvcen  these 
sides,  given  that  the  area  is  -75  centiares. 

94.  P"'ind  in  litres  the  volume  of  a  conical  vessel,  the 
diameter  of  the  base  being  21   cm.,  and  the  height  1  dm. 

95.  Find  in  kilogrammes  the  weight  of  a  pyramid  of 
lead,  G  dm.  high,  having  a  s()uare  base  the  side  of  wiiich 
is  40  cm.  ;  1  cubic  cm.  of  lead  Avcighs  11-4  grammes. 
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96.  Find  the  weight  of  a  sphere  of  tin  of  radius  8-5  dm.; 
1  cu.  cm.  of  tin  weig-hs  7-3  grammes. 

97.  How  long  will  it  take  a  man  to  walk  around  a 
square  field  whose  area  is  1-44  Ha.,  at  the  rate  of  5  Km. 
per  hour  ? 

98.  A  man  Avalks  5  Km.  per  hour ;  express  this  rate  in 
cm.  per  second. 

99.  The  radius  of  the  hemisphere  is  -56  m.  ;  find  the 
height  of  the  equivalent  right  circular  cone,  the  diameter 
of  the  base  being  equal  to  the  diameter  of  the  hemisphere. 

100.  Express  the  chain  (66  ft.)  in  metres. 

101.  Express  in  hectares  .the  area  of  a  farm  which  con- 
tains 250  acres. 

102.  The  length  of  the  Great  Western  Railway  is  229 
miles  ;  find  its  length  in  kilometres. 

103.  Express  5280  feet  in  metres. 

104.  Express  the  tonneau  as  the  decimal  of  a  long  ton 
(2240  lbs.) 

105.  The  pressure  of  the  atmosphere  is  about  1  Kg.  on 
a  square  centimetre ;  express  this  in  pounds  per  square 
inch. 

106.  If  3  kilometres  are  as  much  under  2  miles  as  5 
kilometres  are  over  3  miles  ;  find  the  length  of  the  metre 
in  inches. 

107.  If  a  litre  is  -22  gallons,  find  to  the  nearest  penny 
in  English  money  the  value  of  a  pint  of  liquid  which  is 
worth  10  francs  the  litre,  1200  francs  being  equivalent  to 
£49. 

108.  Find  the  number  of  litres  of  water  that  will  cover 
one  hectare  to  the  depth  of  one  centimetre. 

109.  How  many  litres  of  water  at  temperature  of  maxi- ' 
mum  density  will  Aveigh  one  tonneau  ? 

110.  Express  1  square  yard  as  a  decimal  of  a  centiare. 
and  1  acre  as  a  decimal  of  a  hectare,  using  the  value  1 
metre  =39-37079  inches. 

111.  Considering  the  earth  spherical,  with  a  circum- 
ference of  four  million  metres,  find  the  area  of  its  sur- 
face in  hectares. 

112.  Find  in  steres  the  volume  of  the  largest  cube  that 
can  be  cut  from  a  sphere  of  radius  1  metre. 
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MISCELLANEOUS  EXERCISES  IN  FRACTIONS 

AND  THE  SIMPLE  RULES. 

1.  Divide  3-003    by    148-28  ;  -003003  by  -014828  ;  and 
300-3  by  1-4828. 

2.  Find  the  value -of 

•7325G--6i9 

-of  5  miles  27  yds. 


-45348 

3.  Multiply  1-728  by  3-146,  expressing"  the  result  as  a 
circulating  decimal. 

4.  Express  -^ — .f  ,,.^  ,, — of  £15  17i|s.  as  the  decimal  of  a 

dollar,  assuming  the  value  of  £30  to  be  $146. 

5.  Find,  by  the  method  of  abridged  multiplication,  the 
product  of  26-42783  and  523-23856  true  to  within  -001. 

6.  Divide  -37848  by  -456  ;  3-7848  by  -0456 ;  and  3784-8 
by  -00456. 

7.  Reduce  to  decimals  -j^l^,  ft'  ^"^  express  as  vulgar 
fractions  in  their  lowest  terms,  3-0561,  15-6013789. 

8.  Reduce    the   decimals    -21316,    -31241),  and  -8934  to 
their  equivalent  vulgar  fractions. 

9.  P'ind   the   value   of   -4i4  + -0.352  +  6- ioi,  and  divide 
2-9801  by  7-450. 

10.  Divide  91-863  by  87-56. 

11.  Find  the  difference  between  3-14159  and  3  +  _ — r  ' 

'  +  iV 

12.  Find  the  difference  between  s^6  and  t!io  product  of 
1-732  and  M142. 

13.  Wliat  fraction  of  £174  16s.  6d.  is  :!'i  of  £34  4s.  6d.  ? 


14.  Add  together  ,v,  ^i-^,  ^* 


.•i  7 


1  S  r.'   -J  iT'  ^TTT- 


X 


15.  Simplify    1;^  of    ^ ,  it f  Jii_  ^  S^r     If 


H      3 
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IG.  Mild  the  product  of  325-62534  and  27-4367  as  far  as 
three  places  of  decimals,  by  the  method  of  contracted  mul- 
tiplication. 

2-6  X  2-83      4|x  4-036 

17.  Find  the  value  of         .    — ; 7-  +  -^ .-' 

6-2  X -857142     3-75  +  1-7 

18.  Find  the  g-reatest  and  the  least  possible  value  of  a 
decimal  the  first  four  dig-its  of  which  are  known  to  be 
•8397. 

19.  Find  the  value  in  decimals  of ^^— • 

3  + 


7  4-  JL 

20.  Obtain  the  quotient  Avhen  the  recurring-  c.ecimal 
•2323  .  .  .  .,  is  divided  by  the  recurring-  decimal 
•28752875    .... 

21.  Reduce  -^^  to  a  decimal,  multiply  the  decimal  by 
1-4,  and  divide  the  product  by  g^. 

22.  Divide  £120  7s.  10|d.  by"8|,  and  multiply  the  re- 
sult by  9^. 

23.  Reduce  14  weeks  6  days'  23  hrs.  45  min.  to  the 
fraction  of  a  year  of  3651  days. 

24.  Simplify 

26-'  -  li'i  51 


4  +  U-4of  ?^2of4^4|      ^'^'^ 

25.  By  short  division  find  the  quotient  as  a  whole  num- 
ber and  recurring-  decimal  when  1769  is  divided  by  105. 

26.  Simplify  y°-^-2-^|j  + 1761-^  -  1650|fi. 

1^       TT       •^  "^  -'3 

27.  Reduce  nine  and  nine-tenths  inches  to  the  decimal 
of  a  mile. 

28.  Add  ^V  tIs,   oir.   ofir,   ^U  and  ^|^ ;  and  multiply 

77506«7^o3' 

29.  Taking-  the  leng-th  of  the  year  as  365*25  days,  ex- 
press 73-05  days  as  the  decimal  of  a  year. 

■'  44-  _  I  of  #      ■    ,  1 


30.  Simplify  r|— f^— ^  5  and  .. 

■^3+^7-T  1_l1-L      '6 


i  4-  X  4.        6 

2  +  3  + 


l-\ 
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1".  of    ^^     A*  of   -1 

31.  Reduce     ^f ^^i_M  ^  *J-^Lxm . 

ii  of  9/3- •  2f  of  lA 

32.  Divide  (^+i  +  «+^)  by  (1-1  +  1  +  1  + 4), 

33.  Simplify  8h  -  4f  +  |  -  1  ^  of  | ;  and  1  + ~ • 

2+  —- 

3  +  i 

34.  Find  a  decimal  Avhich  sliall  be  within  j-^^^  of  i|. 

35.  Reduce  TtV +_##¥   ^  rj+j-  aw  +  tV. 

48  51    29]    "^^^     X   -Li  i 

5S2/r3S8  t   "TS   ~       6" 

36.  Multiply  •0021  by  48-92G  ;  and  divide  4-03  by  -1407 

37.  Express  as  vulg-ar  fractions  -037185  and  -037185. 

38.  Reduce  to  a  sing-le  decimal 

•04275     4-216        2-7 


3-05  -342      1-5318 

39.  Simplify  |  of  1  x  f  of  |  +  (,^  +  |  of  20). 

40.  The  earth's  polar  diameter  is  7899-114  miles,  and  is 
298.33 

29^3  °^  ^^®  equatorial  diameter ;    find    the    eiiuatorial 

diameter. 

41.  Find  the  value  of 

7A      llA-21 

-  ^-  +  -  -2 5      1 0  jL  _  71 

6f      111  +  21^=^       *• 

.^    Q-      Tf     3-5-1-83     '7-25  of  1-2     3-lx-l6i 

42.  Simplify of 1.-±  - 

^4-1+  5-8  3-25        ^      2-i5 

43.  The  speed  of  a  railway  train  being-  65-84  fathoms  in 
5-6  seconds,  each  right  to  the  last  dig-it,  find  the  limits  in 
miles  of  the  distance  traversed  in  one  hour. 

44.  Reduce  to  their  simplest  form  : 


r  +  i  +  i 


l-^V  3  5 


l-lof(     t    +1)      8--1.     6-J- 
I-2V     '  2-f  2-# 

45.  What  simple  fraction  with  20  for  denominator  will 
give  the  nearest  approximation  to  i^f  ? 
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4G.  Find  the  difference  between : — 

V-48  - -014  of  20      7-4  - -2  of  1 J 

/I  of  A  of  7i        ^  -  2i  + 1-^       \ 
and      (1-4-017;  ^  STli4^)  °'  '^  '^-  ''•• 

47.  What  Avhole  number  of  fiftieths  most  nearly  ex- 
presses the  value  of  j-^^  ? 

876      ^876^     ^f§f^x°50     37iVt9     38 

1159  =  -f^  =  -M" =  -50     =  50  ^^°^^  ''^^'-'y- 

48.  Find  the  value  of : 

•2^-(i4o)        •    • 

^       10/  -571498  __:j_ 

of  £1  + 11-   ofle-uinea. 

.1 J        1    1    _  1  1  w 


•45--X136-Jr  2t-l^-li 

49.  Subtract  Jofp/33j  +  iof^  +  i^| 

from  101  times  the  sum  of  -^\j  and  |  of  y^-j  of  -J^. 

50.  Find  the  least  fraction  which_,  added  to  the  sum  of 
^,  ii  and  |-J  shall  make  the  result  an  integer. 

51.  What  multiple  of  this  fraction  added  to  the  same 
sum  will  make  the  result  an  integer  ? 

ro    o-      r^     341-71     _  139     „  1         101 

52.  Simplify  ^--^  of  -^-  of  --5^^^. 

•0617  + -21605 --005 

53.  Eeduce      •00-^406'^3 ^°  ^  vulgar  fraction, 

54.  Find  the  value  of 

3  (1  +  J5)  (1  +  j^iy.)  (1  +  3-0:5);,  to  two  decimal  places. 

55.  Which  of  the  three  quantities  J^"/,  fjfi  and  2-718282 
Host  nearly  expresses  the  value  of  2-718281828  ? 

6ii  1 

56.  Fromg--^  V  +  ^  x  Iff  of  J^  take  i  of :  6  + 


57.  Simplify 

^-|.of|  .iofi  +  |of5 


6-i 


16 


+  TVof3i-aoffi-i)-        9J-1| 


106  ARITHMETIC. 

58.  Ascertain  Avhethcr  -52  or  -Sl'J  more  nearly  repre- 
sents the  product  of  -834  and  -623. 

59.  What  quantity  must  be  added  to 

llof3|      If  of    1|     2iof6f 
3rtT|  ""^if^TMl  ^  3f  ofl'l 

to  make  it  equal  to       -  of  3|  of  Sf  of  li  +  f  ? 

28^- 

60.  Simplify 

61.  What  number  multiplied  by  57-29577  Avill  give  a 
product  differing  from  180  by  less  than  -0001  ? 


62.  Simplify  1?  +  27  ^L^^  -  Itf  Qi  21     »J. 

53     of  1 

63.  Simplify  (fj:i  +  i-^h^(l^t-iz.|) 

64.  Calculate  to  seven  places  of  decimals  the  difference 
between  J-^  and  jy +'ir|-5- 

65.  Find  the  sum  of 

a  +  l),  (1-4),  (ixf),  (^-1),  (t-i). 

66  What  fraction  having  17  for  nuiuerator  equals    -^  ? 

67  SimDlifv  "  '^         ' '—      -i^'  ~  i^'   -fe~    -^^  x  4-«- 

68.  Explain  what  is  meant  by  the  expression  3r  of  i  of  pi- 
llow is  it  reduced  to  a  simi)le  fraction  ?  Explain  fully  the 
reason  of  the  process. 

69.  Simplify  2i     yV  (t,      J_ 

(I )  1-^  of  ^  +  ^  "ti  x^i— y ;     (-^)  --^xio« 

'n  "^  3''  4~-  i 

70.  Simplify  iJ^^i^^-^^c^^  x  V^i  «f  365. 
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71.  Find  the  difference  between  -^^Ijjjy,  and  -0001  of 
[l  +  L^  l+-rV(l+yV)  M;  what  fraction  of  -^-^U^  is  this 
difference  ? 

72.  Simplifj^  the  fractions  : 


4- 

(2.)  (4    of    1^)-=-;;  2 


qi  '  "  IS 

d J  i  -  j^ 

73.  Find,  correct  to  four  decimal  places,  a  number  which 
as  a  multiplier  may  be  substituted  for  3-14159  as  divisor. 

71.  By  what  decimal,  correct  to  five  places,  may  any 
number  be  multiplied  so  as  to  g-ive  the  same  result  as  di- 
viding that  number  by  2-302585? 

75.  Reduce  to  its  simplest  form — 

(3|  +  51  -  M^  -  HI  divided  by  1 A  +  2i  -  (2^%  -  i  -  .V). 

76.  Reduce  the  fractions  -^j\  and  -yi^  ^o  a  common  num- 
erator, and  determine  which  is  the  g-reater. 

77.  Find,  correct  to  six  decimal  places,  the  value  of 

•m7>  J  -031  7-~> 
^-_'._^^llr^. 0004675. 
6146-38 

78.  What  error  do  we  make  in  taking-  ---/-  as  the  value 
of  the  square  root  of  17  ? 

79.  Find,  correct  to  seven  decimal  places,  the  value  of 

5   V  «3  +  3   V  -  +  -.  . 

80.  The  leng-th  of  a  seconds  pendulum  is  39*37079  in- 
ches ;  if  64  metres  are  equal  to  70  yards,  by  what  decimal" 
of  an  inch  will  the  leng-th  of  a  seconds  pendulum  differ 
from  one  metre  ? 

81.  Reduce  to  a  decimal  correct  to  six  places 

11        1 

:; n  +  :; t; f  +  ■, ^ F ^  +  ^^• 

Ixo   lxox5   lxox5x/ 

82.  Find  the  quotient  of  -9840018  by  -00159982  to  seven 
decimal  places  ;  and  reduce  -7002457  to  a  vulgar  fraction. 

8 
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83.  Find  the  value  of 


11  1 

-  + 

Proceed  thus 


5  ^  3  X  5-^  "^  5'x  5'^  "*"  7  X  5"  "^  9  X  S'^' 


2"  2' 


7x5"     7x5^x2"     7x10^ 
^^^  -^  =  4  of -0000128  =  610. 


7x10' 

and  similarly  Avith  the  other  fractions. 
84.  Find  the  value  of 

1     1-3      1-3-5        1-3-5-7 

1   +  T  +  ^r.   +  ^o-^S   + 


4     -l-S     4-8-12     4-8-12-16 

85.  HoAvmany  terms  of  the  series  in  prob.  84  will  give 
the  square  root  of  2  to  two  decimal  places  ? 

86.  Calculate  to  12  places  of  decimals  the  value  of  the 
series : 

87.  Which  is  the  more  correct  value  of  a  kilometre  f 
of  a  mile  or  -|  of  a  mile  ? 

88.  What  number  multiplied  by  6394-427  will  g-lve  a 
product  coinciding  with  6384-2579  to  four  decimal  places  ? 

89.  Reduce  to  its  simplest  form 

_  _(<)75 )  ■■*  +  ( -025^^ 

(^075y2~(:()75)^(-025)T(^2"57- ' 

90.  Express  -----  and  ^yf  ^^  decimal  fractions  to  live 
places  ;  and  prove  that  their  difference  is  about  o  3V0  ot 
either  of  them. 

91.  Find  the  value  of 

(3)    1^512 +|3/ -003375 
^3/8-     f'-6ol 
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92.  A  vulgar  fraction  has  for  its  numerator  209  and  its 
nearest  approximate  value  in  thousandths  is  -511 ;  what 
is  its  denominator  ? 

93.  The  number  of  Canadian  dollars  in  a  pound  sterling  is 

1091 

--of  44  ;  and  the  number  of  United  States  dollars  in  a 

pound  sterling  is  ii  of  y||g- x  5760^y^o  of  25-8  ;  find  the 
A^alue  of  oi'lOOO  in  Canadian  and  in  U.  S.  money. 

v/2  - 1 

94.  Find  the  value  of  -^ — ■  to  four  places  of  decimals. 

v/2  +  1 

95.  How  close  an  approximation  is  i-V-  to  the  square 
root  of  5  ? 

96.  The  millimetre  being  -03937043  of  an  inch,  right  to 
the  last  digit,  show  that  the  metre  is,  to  seven  decimal 
places,  most  nearly  3-2808692  feet. 

97.  Find  to  four  places  of  decimals  the  value  of 

3v/5  +  x'3 
3v'5  -^3' 

98.  Which  of  the  following  statements  is  more  nearly 
correct  ? 

_^°-  =  l-ll,   or  i^  =  9-009. 
9-009  1-11 

99.  Express  in  decimals  accurately  to  5  places  the  series 

16  X  ^ 4. _ 4.  ,e-c    t • 

1  5     3  X  5-  ^  5  X  55     7x5'^     ^-  )       239 

100.  The   volume    of   water    at    the    boiling   point   is 

— -      '  of  its  volume  at  62°.     If  a  pound  of  water  at  62° 
1-0012 

occupy  25-2286  cubic  inches,  find  its  volume  Avhen  heated 

to  the  boiling  point. 

101.  State  which  of  the  following  fractions  will  reduce 
to  terminating  and  which  to  circulating  decimals,  and  the 
limits  to  the  repeating  periods  in  the  latter : — 

6  7       .2  8        1  55_        5  1        4^      321 
TTS'    3T'    114  7'     10  2'    9"8»    3  7  5* 

102.  Find  the  value,  to  6  places  of  decimals,  of 

^5  +  v3_v'5-^3 
\6^'3     v/5  +  v'3  " 
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103.  Given  the  leng^th  of  a  degree  691  miles  and  the 
leng-th  of  a  metre  .S9-37  in.,  Avhat  is  the  error  in  taking- the 
metre  to  be  -0000001  of  tlie  distance  from,  the  ec^uator  to 
the  pole? 

1A.    T^-   ^  .1  1         ,.113151 

104.  Find  the  value  of      +  _t+ r;?^ +^---' 

i      I'     2  T       2  f 

Find  the  difference  between  your  result  and  the  square 
root  of  J^. 

105.  If  24-25  francs  =  £1,  find  the  value  of  a  franc  in 
cents. 

106.  A  starts  from  Kiiii>-ston  to  walk  to  Belleville,  a  dis- 
tance of  45  miles,  at  3 1  miles  an  hour,  and  B  starts  from 
Belleville  3  hours  earlier  at  2^  miles  an  hour.  Where  do 
they  meet,  and  how  far  will  B  be  from  Kingston  when  A 
arrives  at  Belleville? 

107.  If  100  cubic  inches  of  air  weigh  31  grains,  find  the 
weight  of  air  in  a  room  32  ft.  long,  25  ft.  wide  and  Hi  ft. 
high. 

108.  "Water  in  freezing  expands  one-tenth.  If  a  cubic 
foot  of  water  weighs  1000  oz.,  find  the  weight  of  a  cubic 
foot  of  ice. 

100.  If  the  imperial  gallon  contains  277-2  cubic  inches, 
and  holds  10  lbs.  of  water,  what  is  the  error  in  saying  that 
a  cubic  foot  of  Avater  weighs  1000  oz.  ? 

110.  How  many  pounds  of  tea  at  4s.  2d.  per  pound  can 
be  bought  for  £12  lOs.  ? 

111.  If  rain  falls  to  the  depth  of  |  in.,  how  many  gallons 
will  have  fallen  on  an  acre  of  ground? 

112.  .My  farm  contains  exactly  184  ac.  76  sq.  rd.  24- 
sq.  yd.  There  are  3-85  ac.  in  garden  and  orchard  ;  '.1-117 
ac.  of  green  crop;  76-9  ac.  of  grain  ;  23-608  ac.  of  meadow; 
34  ac.  of  pasture  ;  and  the  remainder  is  uncleared  bush ; 
what  fraction  of  my  farm  is  uncleared? 

113.  A  farmer  sells  toa  merchant  3015  lbs.  of  hay  at  816 
])er  ton,  and  takes  in  jjaynu'nt  6  lbs.  of  tea  at  80  cents  per 
lb.  ;  22 i  lbs.  of  coffee  at  26  cents  per  lb. ;  33  lbs.  of  sugar 
at  12  lb"  for  a  dollar;  32  ^  lbs.  of  raisins  at  18|  cents  per 
II).  ;  14  lbs.  13  oz.  of  bacon  at  KW'cnts  i)er  11).  ;  and  the  bal- 
ance in  cash  ;  how  much  cash  does  the  farmer  receive? 
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114.  If  4  men  in  5  days  of  9  hrs.  each  can  mow  15  acres 
of  g'rass,  how  many  men  Avill  mow  11  acres  in  2  days  ot 
11  hrs.  each? 

115.  A  person  sold  A  |  of  his  land,  B  -i  of  the  remainder, 
C  ^  of  what  then  remained,  and  received  $50  for  what  he 
had  left,  at  ^60  per  acre  ;  find  the  number  of  acres  he  had 
at  first. 

IIG.  A  pint  contains  9000  grams  of  barley  and  each 
grain  is  one-third  of  an  inch  long ;  how  far  would  the 
grains  in  17  bush.  3  pk.  1  gal.  1  qt.  1  pt.  reach  if  placed 
one  after  another  ? 

117.  If  3  lbs.  of  wheat  make  2  lbs  of  flour,  how  many 
barrels  of  flour  can  be  made  from  343  bushels  of  wheat  ? 

118.  A  certain  hall  60  feet  long  is  to  be  carpeted.  It  is 
found  that  by  stretching  the  carpet  longtliAvise,  any  one  of 
four  pieces,  width  respectively  |  yd.,  1  yd.,  li  yd.,  and 
IJ  yd.,  will  exactly  fit  the  hall  without  cutting  anything 
from  the  width  of  the  carpet.  If  the  narrowest  piece, 
Avorth  81.10  per  yard,  be  chosen,  what  will  it  cost  to  carpet 
the  hall  ? 

119.  I  bought  a  bush  farm,  180  rods  long  by  96  rods 
wide,  at  $12.50  per  acre.  I  paid  $14.75  per  acre  for  clear- 
ing, and  $1.35  a  rod  for  enclosing  the  whole  farm  with 
Avire  fencing.  Taking  into  account  that  I  sold  the  wood 
for  $1160,  and  ashes  for  $17.20,  how  much  has  the  improv- 
ed farm  cost  me  per  acre  ? 

120.  A  farmer  sells  a  merchant  30  bushels  of  wheat  at 
90  cents  per  bushel,  and  makes  a  profit  of  one-fifth  ;  the 
merchant  sells  the  farmer  5  yds.  of  broadcloth  at  $3.60 
per  yd.,  16  yds.  of  calico  at  8  cents  per  yd.,  and  44  yds.  of 
cotton  cloth  at  13- cents  per  yd.,  and  makes  a  profit  of  one- 
fourth.  Which  gains  the  more  by  the  transaction,  and 
how  much  ? 

^.  121.  A  train  going  '^o  miles  an  hour  starts  at  1  o'clock 
p.  m.  on  a  trip  of  280  miles  ;  another  going  37  miles  an 
hour  starts  from  the  same  place  at  12  min.  past  4  o'clock 
p.  m.  ;  at  what  time  will  the  first  train  be  overtaken  ? 

122.  If  £1  =  10  florins  =  100  cents  =  1000  mils,  express 
£13  18s.  3^d.  in  pounds,  florins,*  cents  and  mils. 
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^      123.  Find  the  least  sum  of  money  that  can  be  paid  hoth 
^   by  a  whole  number  of  tarthing-s  and  by  a  Avhole  number 
of  mils. 

124.  A  sidereal   day  is  23  hrs.  5G  min.,  and  the  mean 
y  solar  day  is  24  hr^;.;  reduce  the  difference  between  the  two 

to  the  decimal  of  a  sidereal  day. 

125.  A  building--rot  30  feet  in  front  by  120  feet  deep  is 
/   sold  at  $100  per  foot  frontag-e  ;  how  much  is  that  per  acre  ? 

120.  A  water  tank  10  ft.  long-  and  7  ft.  wide,  contains 
3000  g-allons  of  water  ;  find  the  depth  of  the  water  in  the 
tank. 

127.  If  3  men  can  reap  8  acres  in  5  days,  working-  8 
hours  a  (biy,  in  how  many  days  can  8  men,  working-  12 
hours  a  day,  reap  192  acres? 

128.  If  marble  is  2-71G  times  as  hea\  y  as  water,  find  the 
Aveig-ht  of  a  block  of  marble  18  inches  square  and  10  feet 
high. 

129.  If  g-old  is  19 J  times  as  heavy  as  water,  hnd  the 
weig-ht  of  a  cubic  inch  of  g-old. 

V  130.  A  clock  that  is  3  minutes  slow  at  noon  is  g-aining- 
at  the  rate  of  11  seconds  in  5  hrs.  ;  when  will  it  indicate 
true  time  ? 

131.  If  2  men  or  3  boys  can  do  a  piece  of  Avork  in  5  days, 
how  long-  Avill  it  take  6  men  and  10  boys  to  do  the  same 
amount  of  work  ? 

132.  If  27  men  mow  a,  field  of  90  acres  in  7  da>s,  work- 
ing- S  hours  a  day,  how  many  men  Avill  be  required  to  mow 
200  acres  in  Kl  days,  if  they  will  work  10  hours  a  day? 

133.  If  a  cow  g-ives  12  qt.  1  \st.  of  milk  every  day,  and 
V     1  11).  8  oz.  of  butter  can  be  nrade  from  25  qt.  of  milk,  how 

many  lbs.  of  butter  can  be  made  in  one  Aveek  from  the 
milk  of  IG  coAVs? 

134.  IIoAV  many  square  feet  of  surface  ar(^  there,  if  the 
atmosi)heric  pressure  (at  14-S  Ihs.  to  the  s(|uare  inch)  on  a 
man  is  29000  lbs.  ? 

135.  If  200  men  can  make  an  eml)ankment  2  miles  long- 
in  20  days,  hoAV  much  over-time  must  120  men  Avork  in 
order  to  finish  an  embankment  3  miles  long-  in  24  days, 
12  hours  being-  a  day's  Avork? 
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ir»6.  A  train  is  just  27  minutes  in  passing  tliroiigli  tlie 
Mont  Cenis  Tunnel,  the  leng'tli  of  Avhieh  is  11220  metres  ; 
tiiid  the  speed  of  the  train  in  miles  per  hour. 

137.  A  roller  28  inches  in  diameter  and  10  feet  long 
makes  90  revolutions  in  going  from  one  side  of  a  field  to 
the  other  ;  find  the  number  of  acres  in  tlie  field  if  the 
roller  has  to  cross  it  70  times. 

138.  If  12  men,  working  8  hours  a  day,  do  4  of  a  piece 
of  work  in  20  days,  how  many  days  will  15  men,  working 
10  hours  a  day,  take  to  do  |^  of  it  ? 

139.  If  a  barrel  of  salt  weighs  10  quarters,  and  4  such 
quarters  make  the  English  -hundred-weight,  and  20  such 
hundred-weights  make  the  English  ton,  find  the  number 
of  pounds  in  the  English,  or  "  long  "  ton,  as  it  is  called. 

140.  How  many  such  quarters  make  a  barrel  of  flour  ? 
Find  the  number  of  barrels  of  flour  that  will  make  the 
least  whole  number  of  long  tons. 

141.  A  merchant  fails  OAving  $10,500,  and  pays  his 
creditors  35  cents  on  the  dollar ;  how  much  will  be  lost 
by  a  creditor  to  Avhom  one-fifth  of  the  debt  was  owing  ? 

142.  Find  the  greatest  common  measure  and  least  com- 
mon multiple  of  8029  and  23791 ;  and  of  157  days,  7  hrs., 
4  min.,  7  sec,  and  243  days,  2  hrs.,  11  min.,  49  sec. 

143.  If  18  men  do  #  of  a  piece  of  work  in  30  days  of  10 
hrs.,  in  what  time  Avould  15  men  do  the  work,  working  9 
hrs  a  day  ? 

144.  What  is  the  relation  between  a  pound  Avoirdupois 
and  a  pound  Troy  ?  Express  one-eighth  of  a  ton  in  Troy 
ounces,  and  5760  pounds  Troy  in  ounces  Avoirdupois. 

145.  From  a  cask  of  wine,  worth  90  cents  a  gallon,  a 
sixth  part  is  drawn  and  replaced  by  wine  worth  only  50' 
cents  a  gallon ;  what  is  now   the  value  per  gallon  of  the 
wine  in  the  cask  ? 

146.  A  sold'  a  town  lot  to  B  and  gained  one-eighth,  B 
sold  it  to  C  for  S306  and  lost  three-twentieths  ;  how  much 
did  the  lot  cost  A  ? 

147.  A  plot  of  land  containing  20  perches  less  than  5 
acres  is  valued  at  £1681  17s.  6d.,  w4iichis  three-twentieths 
more  than  it  Avas  Avorth  a  year  ago  ;  by  hoAv  much  has  its 
value  increased  per  acre  during  the  year? 
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148.  If  a  coal  dealer  were  to  buy  his  coal  by  the  long" 
ton  and  sell  it  by  the  short  ton  at  the  same  price  per  ton, 
what  fraction  of  his  outlay  would  his  protits-  be  ? 

119.  A  can  beait  B  by  5  yards  in  a  hundred  yards  race, 
and  B  can  beat  C  by  10  yards  in  a  200  yards  race  ;  by  how 
much  am  A  beat  C  in  a  200  yards  race  ? 

150.  If  1  pound  of  thread  makes  3  yds  of  linen  1-|  yds. 
Avide,  how  many  pounds  would  make  45  yds.  of  linen  1  yd. 
wide  ? 

151.  The  United  States  silver  dollar  weig'hs  412-i  grains 
and  is  ^\  line ;  Canadian  silver  is  ~^  fine,  and  a  5  cent 
piece  weighs  18  grains.  If  a  dollar  in  U.  S.  silver  is  worth 
85  cents,  Avh;it  is  a  dollar  in  Canadian  silver  worth? 

152.  A  cubic  foot  of  copper  weighs  5G0  lbs  ;  it  is  rolled 
into  a  square  bar  40  feet  long ;  an  exact  cube  is  cut  from 
the  bar  ;  what  is  its  weight  to  four  decimals  of  a  pound  ? 

153.  Find  to  the  nearest  penny  in  English  money  the 
value  of  a  pint  of  liquid  which  is  worth  10  francs  a  litre. 
(Franc  =19  cents.) 

154.  An  express  train  leaves  Marseilles  at  6.35  in  the 
evening  and  arrives  at  Paris  at  9.15  the  next  morning  ; 
the  distance  is  8()3  kilouKJtres  ;  determine  the  speed  of  the 
train  in  miles  per  hour,  reckoning  the  kilometre  as  equal 
to  3281  feet. 

155.  A  Avateh  is  right  on  IMonday  at  noon  and  is  10  min. 
slow  when  it  indicates  noon  on  Saturday  ;  at  what  rate  is 
it  losing? 

150.  A  grocer  bought  6  cwt.  of  sugar  for  $52.10;  he 
used  ()5  lbs.  himself  and  sold  the  rest  so  as  to  make  1^ 
cents  per  lb.  profit  on  the  Avhole  quantity.  Hoav  much  per 
lb.  did  he  sell  it  for? 

157.  What  quantity  of  water  must  I  add  to  a  hogshead 
of  Avine,  costing  $180,  to  reduce  its  price  to  $2  a  gallon  ? 

158.  A  railAA'ay  train  has  a  journey  of  05  miles  to  i)er- 
forra,  and  usually  makes  the  distance  in  3  hours  ;  if  the 
train  starts  15  min.  laic  1k)av  much  must  it  increase  its 
speed  to  arriA'C  on  time? 

159.  A  house  and  lot  are  together  worth  $2100;  one- 
fourth  of  the  value  of  the  house  is  equal  to  one-third  of  the 
value  of  the  lot  ;  find  the.  A-alue  of  each. 
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160.  A  ]uan  bouglit  a  quantity  of  tea  supposed  to  be 
clone  up  in  packag-es  of  1  lb.  each,  for  which  he  was  to  pay 
$r)4  ;  on  weig-hing-  tliem,  hoAvever,  it  Avas  found  that  each 
paclvage  was  1  oz.  too  lig-ht ;  how  much  should  he  pay  for 
the  tea  ? 

161.  If  12  oxen  and  35  sheep  eat  6-o5  tons  of  hay  in  4 
days  how  much  will  it  cost  per  week  to  feed  4  oxen  and 
6  sheep,  the  price  of  hay  being-  $15  per  ton  and  2  oxen 
eating-  as  much  as  5  sheep  ? 

162.  A  g-old  dollar  weig-hs  25-8  g-rains  and  -9  of  it  is  pure 
g-old.  If  the  value  of  the  alloy  may  be  disreg-arded  what 
is  the  value  in  dollars  of  an  dunce  avoir,  of  pure  g-old  ? 

163.  A  water  tank  can  be  filled  by  one  tap  in  3  hours 
and  by  another  in  2  hours.  It  can  be  emptied  by  a  third 
tap  in  1  hr.  24  min.  The  tank  being  empty  all  tliree  taps 
are  opened  at  once,  in  what  time  will  the  tank  be  filled  ? 

164.  If  three-foLirths  of  the  price  of  a  loaf  of  bread  de- 
pend upon  the  price  of  flour,  by  how  much  should  the  price 
of  a  10  cent  loaf  be  increased  Avhen  flour  rises  two-fifteenths 
in  value  ? 

165.  The  sum  of  $3576  is  to  be  "divided  among-  four  per- 
sons in  i')roportion  to  their  ages,  their  ages  being  17,  20, 
24  and  30  years  ;  how  would  yoa  divide  the  money? 

166.  If  a  person  whose  income  is  £365  a  year  spend  £8 
16s.  3d.  a  week  for  the  first  20  weeks,  to  what  amount 
must  he  limit  his  daily  expenditure  for  the  remainder  of 
the  year  so  as  to  avoid  being-  in  debt  at  the  end  of  it  ? 

167.  Sound  travels  at  the  rate  of  1140  ft.  per  second  ; 
hoAV  far  will  a  railroad  engine  running  at  the  rate  of  50 
miles  an  hour  have  g'one  before  the  sound  of  its  whistle  can 
be  heard  5  miles  aAvay  ? 

168.  Air  is  -00122  times  as  heavy  as  salt  water;  salt 
water  is  -03  heavier  than  fresh  water ;  if  100  cuImc  inches 
of  air  weig'h  31  grains,  how  much  will  100  cubic  inches  of 
salt  water  fweigh  ? 

169.  If  a  gallon  measure  is  a  quarter  of  a  gill  too  small, 
how  much  does  the  merchant  gain  on  each  1000  gallons 
sold  ? 

170.  The  sum  which  will  pay  A's  wages  for  61 1  days, 
will  pay  B's  wages  for  811  days  ;  for  hoAV  many  days  will 
it  pay  the  wages  of  A  and  B  together  ? 
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171.  Ill  ;i  440  yds.  race,  A  can  g'ive  to  B  20  yds.  start, 
and  to  C  oO  yds.  ;  B  and  C  run  a  440  yds.  race ;  by  how 
much  does  B  win  ? 

172.  A  grain  dealer  buys  5225  bushels  of  wheat  at  $1.05 
per  bushel,  and  pays  $125  for  insurance,  storag-e,  etc ;  he 
sells  -4  of  the  quantity  at  97  cents  a  bushel  ;  at  what  price 
per  bushel  must  he"  sell  the  remainder  in  order  to  g-ain 
$522.50  on  the  Avhole? 

17.3.  If  40  lbs.  troy  of  standard  g-old(j,V  fine)  are  coined 
into  18(i9  sovereig-ns,  find  the  number  of  grains  of  pure 
gold  in  a  sovereign. 

174.  A  and  B  together  can  earn  £3  16s.  in  8  days;  A 
and  G  together  can  earn  £7  13s.  in  17  days  ;  and  B  and  C 
together,  £12  15s.  in  30  days.  How  much  a  day  can  they 
severally  earn  alone? 

175.  The  silver  dollar  of  Central  America  is  Avorth  Oil- 
cents  and  the  silver  dollar  of  Mexico  99 i  cents  of  our 
money ;  find  the  least  sum  in  Canadian  dollars  that  can  be 
exactly  paid  by  each  of  these  coins,  and  also  how  many  of 
each  would  be  required. 

170.  I  sell  goods  at  a  i>rofit  of  one-tenth  the  prime  cost, 
bat  in  conseciuence  of  ready  payment  I  throw  off  one- 
twentieth  of  the  selling  price  ;  what  fraction  of  the  prime 
cost  do  I  gain  ? 

177.  It  is  required  to  build  a  sidewalk  a  quarter  of  a 
mile  in  length,  8  ft.  wide  and  2  inches  thick,  supported 
by  three  continuous  lines  of  scantling  4  inches  square ; 
what  will  the  lumber  cost  at  $17  per  thousand  feet? 

178.  In  a  room  2(3  ft.  G  in.  long,  IH  ft.  8  in.  wide,  and  12 
ft.  3  in.  high,  there  are  three  windows  each5i  ft.  high  and 
3  ft.  wide,  and  two  doors  each  7  ft.  high  and  n\  ft.  Avidc; 
the  basc-boai'd  is  9  in.  Avide  ;  how  much  paper,  ;  of  a  yard 
wide,  Avill  be  required  to  cover  the  Avails  and  ceiling? 

179.  An  orchard  is  24§  rods  long  and  15j  rods  wide; 
at  1|  cents  per  cubic  foot  Avhat  Avill  it  cost  to  dig  a  ditch 
around  it  3  ft.  9  in.  Avide  and  four  ft.  deep? 

180.  The  square  of  a  number  differs  from  the  square  of 
the  next  number  by  691  ;  find  the  tAvo  numbers. 

181.  If  the  earth's  equatorial  diameter  is  7926  miles, 
find  the  length  of  a  degree  on  the  eipiator. 
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182.  A  runs  a  mile  race  with  B  and  loses  ;  had  his  speed 
been  a  tliird  greater  he  would  have  Avon  by  22  yards  ; 
what  fraction  is  A's  speed  of  B's  ? 

183.  A  hoy's  age  now  is  one-fifth  of  his  father's.  In  six 
years  it  will  be  one-third  of  his  father's  present  age.  How 
old  is  he  ? 

184.  The  diameter  of  a  cent  is  one  inch.  How  many 
cents  can  be  placed  edge  to  edge  on  a  surface  of  six  inches 
square  so  as  just  to  prevent  any  falling  off  ? 

185.  A  man  having  lost  one-fifth  of  his  capital  is  worth 
exactly  as  much  as  another  man  who  has  gained  three- 
twentieths  on  his  capital  ;  >the  second  man's  capital  was 
originally  $0000.     What  was  the  first  man's  capital  ? 

186.  The  hour  and  minute  hands  of  a  clock  are  together 
at  12  o'clock  ;  at  what  intervals  are  they  together  again  ? 

187.  A  laborer  while  working  is  able  to  save  75  cents  a 
day.  During  ten  days  of  a  certain  month  he  is  unable  to 
work,  in  consequence  of  which  he  is  worse  off'  by  1^12.50 
than  he  expected  ;  find  his  daily  expenses. 

188.  A  plot  of  land  is  sold  at  £1200  per  acre.  What  is 
the  price  in  francs  per  square  metre,  if  £1  =  25  francs  ? 

189.  Three  clocks  which  tick  70,  80,  and  90  times,  re- 
spectively, a  minute,  beat  coincidently  at  a  certain  time  ; 
find  the  least  time  in  which  they  wiil  again  beat  togetlier. 

190.  Gold  sixteen  carats  fine  is  brought  to  the  mint ; 
Avhat  fraction  of  its  original  weight  will  it  weigh  when 
made  into  coins  eleven-twelfths  fine  ? 

191.  By  selling  cloth  at  $1.26  a  j^ard  I  gain  11  cents 
more  than  I  would  lose  by  selling  it  at  $1.05  a  yard  ; 
what  would  I  gain  by  selling  800  yards  at  $1.40  a  yard  ? 

192.  A  barn  80  ft.  long  and  60  ft.  wide  is  built  on  a  plot 
of  ground  308  ft.  long  and  204  ft.  wide.  The  rest  of  the 
plot  is  covered  with  cordwood  to  a  depth  of  8  ft.  ;  how 
many  cords  of  wood  are  there  ? 

193.  If  15  men  be  necessary  to  excavate  966  cubic  yards 
in  8  days,  Avorking  10|  hrs.  daily,  how  many  men  Avould 
be  required  to  excavate  575  cubic  yards  in  12  days,  work- 
ing 7^  hrs.  daily,  4  extra  men  being  taken  on  during  the 
last  4  davs  ?  • 
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194.  The  sum  of  !^G48  is  to  be  divided  among-  "24  men, 
oG  women  and  72  children,  so  tliat  the  shares  of  2  men 
shall  be  equal  to  those  of  3  children,  and  each  Avoman's 
share  to  the  shares  of  2  children  ;  what  will  be  the  share 
of  each  ? 

195.  Bought  o()0  g-a_llons  of  wine  at  ^2.60  a  gallon  ;  jmid 
for  carriage  $17.20,  and  for  duties  $80.50.  If  -15  of  it  l)e 
lost  by  leakage,  at  what  price  must  the  remainder  be  sold 
to  gain  $50  on  the  whole  transaction  ? 

19 G.  Assume  that  6  men  can  do  as  much  work  in  an 
hour  as  7  women,  and  8  women  as  much  as  11  boys,  and 
that  5  men  can  do  a  certain  piece  of  work  in  10  hours  ; 
how  long  Avill  it  take  1  man,  2  women  and  3  boys  together 
to  do  the  sa-me  piece  of  work  ? 

197.  In  what  time  would  a  field  80  rods  by  GO  rods  pay 
for  underdraining  IcngthAvise  at  2  cents  a  foot,  if  the  tield 
yieUl  2  Imshels  (at  G6  cents  a  bushel)  per  acre  more  tlian 
before  draining  V  The  drains  are  4  rods  apart,  and  the 
first  drain  runs  down  the  middle  of  the  field. 

198.  A  sells  goods  to  B  and  gains  one-tenth  on  the  price 
ho  paid  for  them.  B  sells  the  goods  to  C  and  loses  one- 
tenth  ;  fen'  what  fraction  of  A's  buying  price  did  C  buy 
the  goods  ? 

199.  A  farmer  employs  a  number  of  men  and  8  boys  ; 
he  pays  the  boys  $-G5  and  men  $1.10  each  per  day.  The 
amount  tliat  he  i)aid  to  all  was  as  much  as  if  each  had  re- 
ceived $-92  per  day;  how   mnuy  men  were  employed? 

200.  A  and  B  start  together  and  walk  in  the  same  direc- 
tion^ A  at  the  rate  of  4  and  B  at  the  rate  of  3  miles  an 
hour.  At  the  end  of  7  hours  A  turns  and  goes  back  ;  how 
many  miles  will  B  have  gona  when  he  meets  A? 

201.  The  real  cost  of  an  article  is  -^i  of  the  price  at  which 
it  is  marked  for  sale.  It  is,  hoAvever,  sold  at  a  reduction 
of  one-eighth  from  the  marked  price;  Avliat  fraction  of  the 
real  cost  does  the  seller  gain  ? 

202.  On  a  piece  of  Avork.  3  men  and  5  boys  are  employed 
u'ho  do  half  of  it  in  six  days.  After  this  one  more  man 
and  one  more  boy  are  put  on,  and  one-third  more  is  done 
in  3  days  ;  hoAV  many  more  men  must  be  put  on  that  the 
\york  may  be  comi)leted  in  one  day  more  ? 
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203.  A  clock  which  Avas  1-4  minutes  too  fast  at  a  quarter 
to  11  p.m.  on  Dec.  2nd.,  was  8  min.  slow  at  9  a.m.  Dec.  Tth  ; 
when  was  it  exactly  rig-ht  ? 

204.  The  sum  of  £405  lis.  4d.  is  lent  upon  condition 
that  the  borrower  shall  owe  to  the  lender,  as  interest,  one^ 
forty-sixth  part  of  the  sum  borrowed  for  each  half  year 
that  he  retains  the  money  ;  and.  if  the  money  be  not  re- 
turned at  the  end  of  the  first^  or  any  subsequent  half-year, 
the  interest  due,  instead  of  being-  paid,  is  to  be  added  to 
the  amount  lent.  How  much  is  due  from  the  borrower  to 
the  lender,  at  the  end  of  a.  year  and  a  half^  no  interest 
having  been  paid  during-  that  time  ? 

205.  The  areas  of  the  continents  in  square  miles  are  as 
follows  :  — Europe,  3,780,000;  S.America,  6,700,000;  N. 
America,  8,750,000  ;  Africa,  11,500,000  ;  Asia,  16,500,000  ; 
what  numbers  less  than  20  most  nearly  represent  their 
relative  sizes  ? 

206.  A  ditch  is  being-  dug-  at  the  rate  of  81  ft.  per  day 
by  54  men  ;  after  13  days'  work,  8  of  them  are  replaced 
by  boys,  and  the  work  goes  on  for  11  days  more,  at  the 
end  of  which  the  whole  length  dug  is  1889  ft.  How  many 
feet  per  day  do  the  boys  do  ? 

207.  Water  flows  into  a  tank  from  two  taps  Avhich,  run- 
ning separately,  would  in  1|  and  2|  hours  respectively, 
fill  it  up  to  a  certain  level ;  at  this  level  a  waste-pipe 
opens ;  if  both  taps  are  running,  in  what  time  will  the 
waste-pipe  discharge  a  quantity  of  water  equal  to  that  in 
the  tank  ? 

208.  Find  the  number  of  days  in  each  four  hundred  con- 
secutive years. 

209.  Multiply  365  davs,  5hrs.,  48  min.,  47-5  sec,  by 
400. 

210.  What  is  the  difference  between  the  results  in  the 
two  preceding  examples  ?  In  how  many  years  would  this 
difference  amount  to  one  day  ? 

211.  A  person  buys  four  houses  ;  for  the  second  he  gives 
half  as  much  again  as  for  the  first ;  for  the  third,  half  as 
much  again  as  for  the  second  ;  and  for  the  fourth,  as  much 
as  for  the  first  and  third  together  ;  he  pays  in  all  $24000  ; 
what  is  the  cost  of  each  ? 
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212.  HoAv  many  ounces  of  jcAveller's  g-old,  18  carats 
fine,  can  be  made  from  10  ounces  of  gold  whose  fineness 
is  nine-tenths  ? 

213.  One  hundred  cubic  inches  of  air  Aveig-h  31  grains, 
and  the  U.  S.  silver  dollar  weighs  412^  grains  ;  find  the 
difference  between  the  weight  of  a  U.  S.  half-dime  and 
that  of  a  quart  of  air. 

214.  A  person  sub-divides  his  farm  of  100  acres  into 
town  lots  as  follows  :— One-half  of  the  farm  he  divides  into 
12  equal  parts,  each  of  these  into  three,  and  each  of  these 
last  into  5  equal  parts  ;  the  rest  of  the  farm  he  divides 
into  quarters,  each  quarter  into  fifths,  and  each  fifth  into 
eighths  ;  find  the  diff"erence  in  square  yards  between  the 
area  of  one  of  the  first  lots  and  one  of  the  second. 

215.  The  inscription  on  the  Congius  of  Vespasian  at 
Dresden  states  that  it  contains  10  Roman  pounds.  Its 
weight  when  filled  with  water  exceeds  its  Aveight  when 
empty  by  03460;^  P'rench  grains  (French  grain  =-82  Eng. 
grains) ;  what  fraction  of  a  pound  Avoirdupois  is  the  Ro- 
man pound? 

216.  An  oarsman  starts  to  row  up  stream  at  the  rate  of 
2i  miles  an  hour;  after  he  has  done  about  lialf  the  dis- 
tance he  rests  long  enough  to  allow  himself  to  drift  down- 
stream three-quarters  of  a  mile  ;  in  consequence  of  this 
he  is  48  minutes  late  in  reaching  his  destination  ;  find  the 
rate  of  the  stream. 

217.  Fill  in  the  blanks  in  the  folloAving  bill  of  taxes : — 
Amount  of  Assessment , .^900 

Taxes : 

Town  rate,  three  and  eight-tenths  mills  on  the  doll.-ir 

School  Debenture  By-Law,  one  and  one-fourth  mills 

Harbor  By-Law,  two  and  six-tenths  mills 

Redemption  of  Delientures,  one  and  four-tenths  mills 

School  rate,  five  and  one-tenth  mills 

High  School  rate,  one  and  three-fourths  mills 

Total  tax(^s 

218.  A  lot  U  rods  long  .•ind  '.»  rods  wide  has  a  fence 
built  round  it  ;  outside  the  lot  ;it  a  distance  of  2  ft.  from 
the  fence  a  sidewnlk  4  ft.  wide  is  built ;  how  many  square 
yards  of  ground  does  the  sidewalk  cover? 
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219.  Three  men  are  employed  in  a  work,  working  re- 
spectively 8,  9  and  10  hours  a  day,  and  receiving-  the  same 
daily  pay ;  after  three  days  each  works  an  honr  a  day 
more  and  the  work  is  finished  in  three  days  more  ;  if  the 
total  snm  paid  is  $114.05,  how  much  of  it  should  each  re- 
ceive ? 

220.  Brown  purchased  ^V  of  a  mill  property  for  84064.55, 
and  Smith  purchased  ^-t  of  the  same  property  at  a  rate  ~}jy 
higher  ;  Avhat  did  Smith's  part  cost  him,  and  what  fraction 
of  the  property  remains  unsold  ? 

221.  Four  men  working  ^ight  hours  a  day  take  22  days 
to  pave  a  road  a  quarter  of  a  mile  long  and  35  ft.  broad  ; 
how  many  days  will  four  men,  two  of  whom  work  eight 
hours  and  two  ten  hours  a  day,  take  to  pave  a  road  1575 
yards  long  and  3G|^  ft.  broad  ? 

222.  Find  the  least  number  the  product  of  which  witli 
1500  will  be  a  perfect  square. 

223.  Find  the  least  number  the  product  of  which  with 
14175  will  be  a  perfect  cube. 

224.  Find  the  least  number  the  product  of  which  with 
1323  will  be  a  perfect  fourth  power. 

225.  If  the  volume  of  a  brick  (2  in.  by  4  in.  by  8  in.)  be 
taken  as  the  unit,  what  is  the  measure  of  the  volume  of  a 
cord  ? 

226.  If  27  is  the  measure  of  a  cubic  foot,  what  is  the 
measure  of  the  unit  in  cubic  inches  ? 

227.  If  the  area  of  a  postage  stamp  (|  in.  by  |  in.)  be 
taken  as  the  unit,  find  the  measure  of  the  area  of  an  enve- 
lope 3^  in.  by  5|  in. 

228.  Describe" the  units  of  length,  surface  and  volume  in 
the  English  and  in  the  French  system.  Given  the  num- 
erical value  of  any  length  in  one  system,  express  it  in  the 
other. 

229.  Compare,  in  whole  numbers,  the  rates  of  speed  of 
tAvo  locomotives,  one  of  which  travels  397f  miles  in  11| 
hrs.,  and  the  other  262^  miles  in  8^  hrs.  ;  what  have  you 
adopted  as  the  unit  of  measurement  in  obtaining  these 
numbers  ? 

230.  Find  the  length  of  the  longest  unit  that  Avill  exactly 
measure  both  the  distances  88  yd.  2  ft.  5  in.  and  119  yd. 
2  ft.  1  in. 
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231.  A  map  is  drawn  to  a  scale  of  half  an  inch  to  a  mile  ; 
how  many  acres  are  represented  by  a  square  inch  on  the 
map  ? 

232.  The  acre  being-  the  unit,  what  number  will  express 
the  area  of  a  lawn  30  ft.  G  in.  long,  and  19  ft.  4  in.  wide? 

233.  The  yard  being  the  unit,  what  number  will  ex- 
press the  volume  of  a  rectangular  solid,  whose  dimensions 
are  5  ft.  6  in.;  4  ft.  7  in.;  and  3  ft.  10  in  ? 

234.  If  1  mile  be  the  unit,  what  number  Avill  express 
the  value  of  5  yds.  2  ft.  6  in.  ? 

235.  If  £1  be  the  unit,  what  number  will  express  the 
value  of  7s.  6id.  ? 

236.  The  number  representing  GO  bushels,  1  pk.  7  qts., 
when  3  bush.  2  pk.  5  qts.  is  the  unit,  is  the  same  as  that 
representing  the  volume  of  a  solid  19  ft.  long,  9  ft.  wide 
and  3  ft.  high  ;  find  the  unit  in  the  latter  case. 

237.  When  one  gallon  is  the  unit,  the  measure  of  the 
capacity  of  a  cistern  is  610  ;  what  is  the  unit  Avhen  the 
capacity  of  a  cistern  half  the  size  Is  represented  by  1220. 

238.  If  104  is  the  measure  of  a  piece  of  carpet  312  ft. 
long  and  27  inches  wide,  express  the  unit  of  measurement 
in  inches,  in  feet,  and  in  yards. 

239.  If  the  unit  is  S4.86|,  what  will  be  the  measure  of 

$10.95?     Of  $48. 6?     Of  $4.86? 

240.  Define  the  terms  nif if  ixud  men. mre.  The  measure 
of  a  certain  distance  is  1760,  when  a  yard  is  the  unit  of 
length  ;  what  unit  of  length  will  make  the  measure  of  this 
distance  320  ? 

241.  The  measure  of  the  length  of  a  piece  of  fencing  is 
given  as  100;  Avhen  a  foot  is  the  unit  the  mensure  is  {\(\, 
Avhat  was  the  unit  in  the  first  case? 

242.  For  Avhnt  unit  of  area  will  the  measure  of  an  acre 
be  4840?     10? 

What  is  the  measure  of  an  acre,  when  a  square  link  is 
taken  as  the  unit?     A  square  inch? 

243.  Find  the  quantity  Avhose  measure  is  3f  when  the 
unit  is  $1-085  ;  also  the  (juantity  whose  measure  is  3-1416 
when  the  unit  is  7  ft.  4  in. 

244.  Find  the  least  weight  that  can  be  exactly  Aveighed 
With  either  tlie  oz.  Avoir.,  or  the  oz.  Trov  as  unit. 
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245.  A  map  is  drawn  to  a  scale  of  J^j-  of  an  inch  to  a  mile, 
on  this  map  a  township  is  represented  by  a  square  whose 
side  is  half  an  inch  ;  how  many  acres  are  there  in  the 
township  ? 

246.  Find  the  smallest  cask  whose  capacity  is  an  exact 
measure  of  each  of  the  following-  units  : — 3  pints,  5  quarts, 
1^  gallons,  f  bush. 

247.  The  map  of  Ontario  recently  issued  by  the  Crown 
Lands  Department  is  drawn  on  a  scale  of  8  miles  to  an 
inch,  on  this  map  the  Township  of  Scott  measures  ly\.- 
inches  in  length  and  1^  inches  in  width  ;  hoAv  many  acres 
does  it  contain  ? 

248.  The  map  of  a  country  is  drawn  on  a  scale  of  -^^  of 
an  inch  to  a  mile  ;  what  area  on  the  map  will  represent  a 
lake  4000  acres  in  extent  ? 

249.  A  map  of  a  city  is  drawn  to  a  scale  of  500  ft.  to  an 
inch.  It  is  proposed  to  lay  out  as  a  park  a  block  of  land 
which  measures  on  the  map  2|  inches  by  J-|  of  an  inch  ; 
how  many  acres  will  the  park  contain  ? 

250.  If  the  side  of  a  square  lot  containing-  one-tenth  of 
an  acre  is  expressed  by  the  number  11,  find  the  unit  of 
linear  measurement. 

251.  The  mass  of  the  earth  being  the  unit,  the  sun's  mass 
is  354936  ;  but  if  one-tenth  of  the  mass  of  Jupiter  be  taken 
as  the  unit,  the  sun's  mass  is  104869;  find- the  mass  of 
Jupiter  when  the  earth's  mass  is  the  unit. 

252.  The  earth's  mass  is  79-89  times  that  of  the  moon. 
Such  a  unit  is  adopted  as  makes  the  earth's  mass  1-25  ; 
what  number  Will  represent  the  mass  of  the  moon  ? 

253.  The  earth's  equatorial  diameter  (7925-648   miles)  • 
being  the  unit,  the  sun's  diameter  is  111-454;   find  the 
diameter  of  the  sun  Avhen  a  mile  is  the  unit. 

254.  The  power  that  can  raise  33000  lbs.  through  one 
foot  in  a  minute  being  taken  as  the  unit,  find  the  measures 
of  the  power  of  an  engine  that  can  raise  2000  tons  through 
50  ft.  in  6  hours. 

255.  If  8  represents  a  man's,  and  5  a  woman's  Avork  in 
3  days,  where  a  boy's  work  in  a  day  is  the  unit,  how  long 
will  it  take  3  women  and  5  boys  to  complete  a  piece  of 
work  Avliich  12  men  have  half  finished  in  10  days  ? 
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256.  Taking-  the  radius  as  the  nnit,  the  circumference 
of  a  circle  is  Gi"  ;  Iioav  many  revolutions  Avill  be  made  in  a 
journey  of  6  miles  by  a  wlieel  whose  radius  is  2  ft.  4  in.  ? 

257.  If  50  cents  an  hour  be  taken  as  the  unit,  what  num- 
ber will  represent  the  Avag-es  of  a  man  who  receives  $50 
for  working  8  hours  a  day  for  10  days  ? 

258.  If  a  velocity  of  one  foot  in  one  second  be  taken  as 
the  unit,  what  number  will  represent  the  speed  of  a  man 
who  can  run  100  yds.  in  10  seconds  ? 

259.  The  number  of  square  units  in  a  piece  of  carpet  is 
2i  times  the  number  of  linear  units  in  its  leng-th ;  if  104 
yards  of  carpet  contain  78  square  yards,  find  the  units  of 
measurement. 

260.  If  the  unit  is  the  work  which  a  man  can  do  in  an 
hour,  what  v/ill  be  the  measure  of  a  piece  of  work  which 
requires  the  work  of  17  men  for  9  days  of  10  hours  each  ? 

261.  The  distance  between  the  earth  and  the  moon  being 
expressed  by  59 -9(143  with  reference  to  the  earth's  radius 
as  unit,  and 'this  radius  being  3962-8  miles,  each  of  these 
numbers  being  exact  to  the  nearest  decimal^  Avhat  can  be 
knoAvn  of  the  moon's  distance  from  the  earth  in  miles  ? 

262.  Using  my  walking-stick  as  the  unit,  I  lind  the  dis- 
tance between  two  telegraph  poles  to  be  50 ;  I  then  ascer- 
tain the  length  of  the  Avalking-stick  in  inches  and  calculate 
the  distance  between  the  poles  to  be  114  ft.  7  in.  ;  find  the 
measure  of  the  length  of  the  stick,  taking  half  an  inch  as 
the  unit  of  length. 

263.  A  cubic  inch  of  Avater  being  the  unit  of  AA-eight,  if 
the  Aveight  of  a  cubic  inch  of  gold  be  lit -258  ;  of  silver, 
10-474  ;  and  of  a  mixture  of  gold  and  silver,  14-723,  each 
right  to  the  third  decimal  place,  find  the  bulks  and  Aveights 
of  gold  and  silver  in  one  cubic  inch  of  the  mixture. 

264.  The  A^olume  of  Avater  at  the  boiling  i)oint  is  1-043 
of  its  volume  at  freezing  point.  If  a  cubic  foot  of  water 
at  freezing  point  Aveighs  62^  lbs.,  Avhat  Avill  it  Aveigh  at 
boiling  point  ? 

265.  Lca<l  Aveighs  11-4  times  as  much  as  Avater,  and 
platinum  Aveighs  21  times  as  much  as  AA^ater  ;  Avhat  AA^eight 
in  platinum  Avill  be  equal  in  bulk  to  56  lbs.  of  lead  ? 
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266.  If  copper  weighs  550  pounds,  and  tin  462  pounds 
to  the  cubic  foot,  what  will  lie  the  weig-ht  of  a  cubic  foot  of 
a  mixture  of  6  parts  copper  to  5  parts  tin  ? 

267.  Wliat  is  the  least  number,  which,  being-  a  cube, 
is  also  divisible  by  4,  5,  9,  and  12  ? 

268.  A  cubic  foot  of  g-old  weig-hs  19300  oz.  avoir.;  find 
the  thickness  of  g-old  wire  500  ft.  of  which  weig-h  one 
g-rain. 

269.  What  is  meant  by  the  power  of  a  number?  What 
is  the  lowest  power  of  -4578  which  is  less  than  -08754,  the 
index  of  tlie  power  being  a  positive  integer  ? 

270.  The  link  of  Grunter's  chain  being  7-92  in.,  prove 
that  10  square  chains  make  an  acre.  The  Scotch  ell  being 
37-069  inches,  and  24  ells  making  the  Scotch  chain  ;  what 
difference  in  square  feet  is  there  between  55  English  and 
42  Scotch  acres  ? 

271.  A  closed  vessel  formed  of  metal  an  inch  thick, 
whose  external  dimensions  are  8  ft.  3  in.,  7  ft.  5  in.,  and  4 
ft.  3  in.,  weighs  372  lbs.  ;  how  much  more  would  a  solid 
mass  of  metal  of  the  same  dimensions  weigh  ? 

272.  A  rectangular  solid  of  metal  has  its  length  increas- 
ed one-tenth,  and  its  width  one-seventh,  by  hammering ; 
by  how  much  has  its  thickness  been  diminished  ? 

273.  A  can  do  as  much  work  in  two  days  as  B  can  do 
in  three,  as  much  in  three  as  C  can  in  four  days,  and  as 
much  in  four  as  D  can  in  five  days.  B,  C  and  D  can  to- 
gether finish  cutting  20  acres  of  grass  in  10  days  ;  how 
long  would  it  take  A  to  cut  10  acres  ? 

274.  Fifteen  guineas  weigh  4  oz.,  Troy,  the  metal  con- 
sisting  of  11  parts  gold  and  1  alloy,  and  the  value'of  the- 
alloy  being  ^Vtt  ^^^^  of  an  equal  weight  of  gold.     Find 
the  price  per' pound,  avoirdupois,  of  the  alloy. 

275.  Out  of  a  sum  of  $4,000,  $217  are  allotted  to 
charity,  and  of  the  remainder  A  gets  one-twentieth  more 
than  B,  and  B  one-twentieth  more  than  C  ;  what  are  the 
shares  of  each? 

276.  A  steel  rod,  1  foot  long  and  one  inch  square,  weighs 
3i  pounds,  and  will  just  support  50  tons.  What  is  the 
greatest  length  of  steel  Avire  which,  when  hung  up  by  one 
end,  will  just  not  break  by  its  own  weight  ? 
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277.  A  vessel  contains  120  gallons  of  wine ;  20  g-allons 
arc  drawn  therefrom  and  the  vessel  filled  Avith  water ;  15 
g-allons  of  this  mixture  are  then  drawn  and  the  vessel 
again  filled  up  Avith  water.  If  this  operation  be  performed 
six  times,  20  and  15  gallons  being  drawn  alternately,  how 
much  wine  will  the  mixture  contain? 

278.  A  metre  equals  39-37  inches,  a  cubic  inch  of  dis- 
tilled water  weighs  252-458  grains,  and  a  gallon  of  water 
Aveighs  10  lbs.  Find  the  number  of  bushels,  etc.,  in  a 
hectolitre. 

279.  In  liow  many  ways  can  1397  be  separated  into  3 
different  numbers  of  which  the  greatest  common  measure 
is  127? 

280.  A  mass  of  lead  ore  weighed  7  tons  ;  one  portion  of 
it  yielded  lead  -^^^jj,  and  silver  8  ounces  per  ton ;  the  re- 
maining portion  yielded  lead  y^jj,  and  silver  7|-  ounces  per 
ton.  The  total  yield  of  silver  Avas  55  ounces  ;  Avhat  frac- 
tion of  the  Avhole  mass  AA^as  lead  ? 

281.  In  the  Centigrade  thermometer  the  freezing  point 
is  zero  and  the  boiling  point  100' ;  in  Fahrenheit's  ther- 
mometer the  freezing  point  is  32°  and  the  boiling  point 
212°  ;  Avhat  Avill  the  Centigrade  thermometer  mark  Avlien 
Fahrenheit's  marks  65°  ?  What  will  Fahrenheit's  mark 
Avhen  the  Centigrade  marks  4°?  What  reading  on  the 
Centigrade  Avill  coi-respond  to  0°  F.  ? 

282.  If  the  pure  gold  in  a  soA^ereign  Aveighs  113-002 
grains,  Avhile  that  in  a  20-franc  piece  weighs  89-004  grains  ; 
find  the  least  Avhole  number  of  sovereigns  that  Avill  be 
e(iual^to  a  AA^holc  mimbor  of  20-franc  pieces. 

283.  The  driAnng-wheel  of  an  engine  is  27^  ft.  in  cir- 
cumference, and  the  forcAvheel  16  ft.  Tavo  particular 
spokes,  one  in  each  Avhecl,  are  obserA-ed  pointing  A'crtically 
upAA^ards  ;  hoAV  far  Avill  the  engine  traA'cl  l)efore  the  same 
two  spokes  again  point  A^ertically  upAvards  at  the  same 
time.     How  often  Avill  this  happen  ill  9  miles? 

Will  they  CA^er  simultaneously  point  vertically  doAvn- 
Avards  ? 

284.  If  175  men  and  240  boys  do  in  1330  days  the  same 
amount  of  Avork  as  603  men  and  1005  boys  in  350  days, 
coni]vire  the  avei'age  daily  Avork  done  by  each  man  Avith 
that  done  by  each  boy. 
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285.  The  old  standard  Inishel  was  deflned  by  statute  to 
contain  2150  cubic  inclies,  but  on  examination  was  found 
to  contain  only  2124.  By  the  Act  of  1824  the  bushel  was 
declared  to  contain  2218  cubic  inches ;  find  the  real  loss 
on  the  rental  (£1075)  of  a  farm  (which  was  calculated  on 
a  certain  fraction,  of  the  selling  price  of  the  corn  grown), 
supposing  the  price  per  bushel  to  remain  the  same. 

286.  A  coin  consists  of  11  parts  gold  and  1  part  alloy, 
the  alloy  being  worth  one-fifteenth  of  an  equal  Aveight  of 
gold.  A  new  coin,  of  the  same  weight  is  struck,  consist- 
ing of  9  j)arts  gold  and  1  alloy ;  compare  (in  the  lowest 
whole  numbers)  the  values  of  the  coins. 

287.  If  equal  weights  of  water  and  air  be  taken,  the  air 
will  occupy  814  times  as  much  space  as  the  water.  If  a 
quantity  of  air  be  immersed  in  water  to  a  depth  of  32  ft. 
it  will  be  compressed  to  one-half  its  original  volume  ;  if 
to  a  depth  of  64  ft.,  to  one-third  its  original  volume  ;  if  to 
96  ft.,  to  one-fourth  ;  128  ft.,  one-fifth  ;  and  so  on.  To  what 
depth  must  the  air  be  immersed  to  be  as  heavy  as  an  equal 
volume  of  water  ? 

288.  The  price  of  gold  is  £3 17s.  lO^d.  per  oz.;  a  composi- 
tion of  gold  and  silver  weighing  18  ibs.  is  worth  £637  7s. ; 
but  if  the  proportions  of  gold  and  silver  were  interchanged, 
it  would  be  Avorth  only  £259  Is.;  find  the  proportion  of 
gold  and  silver  in  the  composition,  and  the  price  of  silver 
per  oz. 

289.  If  20  men,  each  earning  85  cents  a  day,  can  do,  in 
15  days,  as  much  work  as  28  boys,  at  57  cents  a  day,  can  do 
in  20  days  ;  determine  whether  it  is  more  profitable  to 
employ  men  or  boys.  If  a  piece  of  work  done  by  men  cost 
$1000,  what  would  the  same  Avork  cost  if  done  by  boys  ? 

290.  The  external  length,  breadth  and  height  of  a  rect- 
angular wooden  closed  box  are  18,  10,  and  6  inches  re- 
spectively, and  the  thickness  of  the  wood  is  half  an  inch. 
When  the  box  is  empty  it  weighs  15  lbs.  and  Avhen  filled 
with  sand,  100  11)S.;  compare  the  weight  of  equal  bulks  oi' 
wood  and  sand. 

291.  A  ditch  has  to  be  made  360  feet  long,  10  feet  wide 
at  the  top  and  3  feet  wide  at  the  bottom,  the  angle  of  the 
slope  of  each  side  being  45°.  Find  the  number  of  cubic 
yards  to  be  excavated. 
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292.  Into  a  gallon  measure  there  are  iiut  20000  g-rains 
of  broken  flint  which  is  2-5  times  as  heavy  as  M'ater,  and 
10000  grains  of  granite  which  is  2-7  times  as  heavy. 
How  many  pints  of  water  will  now  be  required  to  All  tlie 
vessel ? 

293.  A  fast  train  leaves  a  place  A  for  another  place  B 
at  the  same  moment -that  a  slow  train  leaves  B  for  A. 
The  fast  train  takes  2  hours  for  the  journey  and  should 
nie'jt  the  slow  train  f  of  the  distance  from  B.  The  sIoav 
train  is  running  at  reduced  speed,   hoAvever,  and  they 

.meet  at  ^  of  the  distance  from  B.     How  much  behind 
time  will  the  slow  train  be  when  it  arrives  at  A  ? 

294.  A  train  88  yards  long  overtook  a  person  walking 
along  the  line  at  the  rate  of  4  miles  an  hoar  and  passed 
him  completely  in  10  seconds  ;  it  afterwards  overtook 
another  jjerson  and  passed  him  in  9  seconds.  At  Avliat 
rate  per  hour  was  this  second  person  walking  ? 

295.  "If  eight  best  variegated  silk  scarfs,  measuring 
each  three  cubits  in  breadth  and  eight  in  lengtli,  cost  a 
hundred  nishcas  ;  say  quickly,  merchant,  if  thou  under- 
stand trade^  what  a  like  scarf,  three  and  a  half  cubits 
long  and  half  a  cubit  Avide,  will  cost  in  terms  of  drammas, 
pannas,  cacinis  and  coAvry-shells  ?  "     Lilavati, 

(1  nishca  =  16  drammas  =  250  pannas, 
1  panna   =  4  cacinis  =  80  cowry-shells.) 

296.  "If  the  hire  of  carts  to  convey  thirty  benches 
twelve  fingers  thick,  tlie  square  of  four  wide  and  iburteen 
cubits  long,  a,  distance  of  one  league  be  eight  drammas, 
tell  me,  my  friend,  what  should  be  the  cart-hire  for  bring- 
ing fourteen  benches^  which  are  four  less  in  every  dimen- 
sion, a  distance  of  six  leagues?"     Lilavati. 

(1  cubit  =  24  fingers.) 

297.  Having  three  separate  parcels  of  powders  Aveigh- 
ing  respectively  84  lbs.  3  oz.  360  gr.  Troy ;  45  lbs.  10  oz. 
252  gr.  Ti'oy ;  and  32  lbs.  7-232  oz.  AA^oirdupois  ;  hoAV  can 
I  sui)-divide  tliein  into  parcels  Aveighing  each  the  same 
integral  number  of  grains  ? 

298.  The  hour  hand  of  a  Avatch  is  "iof  an  incli  long,  the 
minute  hand  i  of  an  inch,  and  the  second  hand  I  of  an 
inch  ;  compare  the  linear  speed  of  their  points. 


MISCELLANEOUS   EXERCISES — THEORY.  129 

299.  A  sum  of  money  is  divided  among-  A  B  and  C  as 
folloAvs  : — A  receives  a  certain  share,  B  one-third  and  C 
one-sixth,  and  tlie  balance  is  divided  equally  among-  them. 
It  is  found  that  B  and  C  tog-ether  receive  half  as  much 
ag-ain  as  A.  Find  A's  share  before  the  balance  was 
divided. 

300.  A  rectang-ular  room  has  its  leng-th,  breadth  and 
height,  as  1,  6,  5,  respectively.  Its  walls  were  decorated 
at  a  cost  of  50  cents  per  square  yard,  and  its  ceiling- 
finished  at  the  same  rate.  The  bill  for  the  whole  was 
$344. ;  what  will  be  the  expense  of  covering-  the  floor  with 
carpet  at  $1.40  per  square  yard? 

301.  An  up  train  88  yards  long-_,  travelling-  at  the  rate 
of  35  miles  an  hour,  meets  a  down  train  88  yards  long-  at 
12  o'clock,  and  passes  it  in  6  seconds.  At  15  min.  and  6 
seconds  past  12  the  up  train  meets  a  second  down  train, 
132  yards  long-,  and  parses  it  also  in  6  seconds  ;  at  what 
time  will  the  second  down  train  overtake  the  first? 

302.  Supposing  the  cost  of  dig-g-ing-  a  trench  to  depend 
upon  the  depth  to  which  it  is  sunk  as  well  as  the  quantity 
of  earth  taken  out,  and  that  the  cost  of  dig-ging-  a  trench  3 
feet  broad  by  8  feet  deep  is  20  cents  per  yard  ;  what  would 
be  the  cost  of  a  trench  120  yards  long,  5  feet  broad  and  10 
feet  deep  ? 

303.  A  workman  finds  that  he  has  to  spend  one-half 
of  his  income  on  food,  three-twentieths  on  clothes,  three- 
twenty-fifths  on  rent,  and  he  saves  the  remainder.  He 
emigrates  to  a  country  where  food  costs  half  as  much, 
clothes  three  times  as  much,  and  rent  two  and  a  half  times 
as  much,  but  wages  are  half  as  much  again ;  find  whether . 
he  is  better  or  worse  off,  the  test  being  the  length  of  time 
his  savings  would  support,  him  in  tbe  country  where  he  is 
settled. 

304.  I' In  a  case  of  ordinary  division  the  dividend  and 
the  divisor  are  always  similar  numbers,  and  the  quotient 
is  abstract."     Explain  this  statement. 

305.  Explain  why  multiplication  is  regarded  as  a  case 
of  repeated  additions. 

306.  Explain  why  division  is  regarded  as  a  case  of  re- 
peated subtractions. 
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307.  Every  prime  number  except  2  is  an  odd  number. 

308.  The  differences  of  the  successive  square  numbers 
produce  the  odd  numbers 

309.  Tlie  sum  of  any  number  of  even  numbers  is  even ; 
the  sum  of  an  even  number  of  odd  numbers  is  even,  and 
the  sum  of  an  odd  number  of  odd  numbers  is  odd. 

310.  If  an  odd  number  is  not  exactly  divisible  by  an  odd 
number,  then  Avhen  the  quotient  is  odd  the  remainder  Is 
even,  and  when  the  quotient  is  even  the  remainder  is  odd, 

311.  If  an  odd  number  divides  exactly  an  even  number, 
it  Avill  also  divide  one-half  of  it ;  if  an  even  number  be 
divisible  by  an  odd  number,  it  will  be  divisible  by  double 
the  odd  number. 

312.  The  quotient  of  an  even  by  an  odd  number,  when 
exact,  is  even ;  the  quotient  of  an  odd  by  an  odd,  when 
exact,  is  odd ;  the  quotient  of  an  even  by  an  even,  Avhen 
exact,  is  either  odd  or  even. 

313.  If  an  even  number  is  not  exactly  divisible  by  an  odd 
number,  then  when  the  quotient  is  even  the  remainder  is 
even,  and  when  the  quotient  is  odd,  the  remainder  is  odd. 

314.  Perform  the  following-  operations  by  short  methods  • 

479  X 125  ;  873294  ~ 99  ;  34687  x  320648. 

315.  Divide  3842  by  7,  and  tlie  result  by  9,  and  explain 
how  to  g'ct  the  correct  remainder. 

316.  By  subtracting:  .7  from  10  times  .7  show  that  .7  =  1 

3 1 7.  The  sura  of  two  or  more  fractions  may  be  subtracted 
from  any  number  by  subtracting"  thoiu  in  succession 

318.  If  two  or  more  fractions  are  to  be  added  to  any  num- 
ber the  result  is  the  same  in  whatever  order  the  fractions 
may  be  taken. 

319.  The  product  of  any  number  and  its  reciprocal  is 
unity. 

320.  In  order  that  a  fraction  may  be  in  its  lowest  terms 
it  is  necessary  and  sufficient  that  the  numerator  and 
denominator  be  prime  to  each  other. 

321.  ShcAV  that  any  .number  is  divisible  by  four  if  the 
last  two  fig-Lircs  on  the  rigfht  are  divisible  by  four. 

322.  Ex])lain  the  folloAving-  statement: — "^  is  the  mea- 
sure of  that  mag-nitude  which  contains  5  times  tlie  sixth 
part  of  the  unit  mag^nitude," 
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323.  Every  square  number  is  either  a  multiple  of  3,  or  1 
more  tlian  a  multij^le  of  3. 

324.  Sliew  tliat  any  number  and  its  units'  digit  wlien 
divided  by  2  or  5  give  the  same  remainder. 

325.  Prove  that  no  square  number  can  end  in  2. 

326.  Prove  tliat  no  square  number  can  end  in  3. 

327.  Explain  the    difference    between   the   operations 
involved  in  the  following  : — |  of  6  and  6^2. 

328.  Find  the  value  of 


2   2x3   2x3x4   2x3x4x5    2x3x4x5x6 

329.  Explain  the  following  method  of  adding  the  frac- 
tions in  the  previous  problem  : — 

2-5 
•16666 
•04166 
•00833 
•00138 


2-71805 

330.  How  many  more  terms  of  the  series,  in  No.  328, 
must  be  taken  to  give  the  sum  2-71828  +  ? 

331.  Knowing  that  ^'2  -  1-4142  +  ^  find  ^2  to  seven  deci- 
mal places  without  going  through  the  ordinary  process  of 
extracting  the  square  root. 

332.  Describe  the  respective  advantages  of  using  vulgar 
and  decimal  fractions. 

333.  Divide  3654  by  2-03^  explaining  each  step  of  the 
process. 

334.  If  two  numbers  are  to  be  multiplied  together,  the 
product  of  the  first  multiplied  by  the  second  is  the  same  as 
the  product  of  the  second  multiplied  by  the  first. 

335.  If  the  two  Avhole  numbers  nearest  to  half  the 
square  of  any  odd  number  be  taken  as  the  hypothenuse 
and  one  side  of  a  right  angled  triangle,  show  that  the 
third  side  must  be^a  whole  number. 

336.  If  a  number  be  exactly  divisible  by  11,  the  last  digit 
in  the  quotient  will  be  the  same  as  the  last  digit  in  the 
iividend. 
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337.  "  The  greater  part  of  the  operations  upon  num- 
bers are  performed,  not  by  operating-  directly  upon  those 
numbers,  but  upon  the  parts  into  which  thej^  can  be  de- 
composed." Ascertain  how  ftir  this  is  true  in  the  case  of 
ordinary  addition  and  multiplication. 

338.  In  addition  of  numbers  the  operation  might  be 
performed  by  proceeding-  from  left  to  right.  What  would 
be  the  disadvantage  of  this,  as  compared  with  the  ordin- 
ary method  ? 

339.  Prove  that  the  difference  between  two  numbers  is 
not  altered  if  the  same  number  be  added  to  each.  How 
if  the  same  number  be  subtracted  from  each  ? 

340.  Prove  that  "multiplication  and  division  are  mere 
modifications  of  addition  and  subtraction  respectively." 

341.  Shew  that  the  number  of  digits  in  any  product 
can  never  exceed  the  sum  of  the  number  of  digits  in  the 
factors  of  that  product. 

342.  Prove  that  if  the  divisor  and  dividend  be  multi- 
plied by  the  same  numl'er  the  quotient  remains  the  same. 
What  about  the  remaindor? 

313.  If  the  dividend  is  increased  by  a  multiple  of  the 
divisor  how  is  the  quotient  affected  y  How  is  the  remain- 
der affected  ? 

344.  flow  is  the  value  of  an  im])roper  fraction  affected 
by  adding  the  same  number  to  both  its  terms  ? 

345.  "Division  is  rather  to  be  regarded  as  the  undoing 
■of  a  multi|>li('ntion."     Exi)lain  this  statement. 

24().  The  (llrt'erence  betAveen  any  number  and  its  square 
is  even. 

347.  The  square  of  an  even  number  is  always  divisible 
by  4. 

348.  In  ordinary  multiplication  the  last  partial  ])roduct  is 
always  greater  than  the  sum  of  all  the  other  jmrtial  pro- 
ducts. 

34'.>.  Which  of  the  digits  may  be  tlie  last  digit  of  a 
square  imniber? 

350.'  Examine  hoAV  ftir  the  following  rule  holds  good  : — 
"The  truth  of  ;ill  results  in  multi])lication  may  be  proved 
by  using  the  multiplicand  nnd  multiplier  as  the  multiplier 
and  multiplicand." 
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351.  How  is  the  decimal  system  of  notation  extended 
to  fractions  ?  Wliat  cliang-e  in  the  decimal  increases  its 
value  tenfold  ?     Why  is  this  ? 

352.  Explain  how  a  sufficient  degree  of  accuracy  may 
•be  obtained  in  the  addition  and  subtraction  of  circulating- 
decimals  to  any  required  number  of  places  without  con- 
verting- the  decimals  into  fractions. 

353.  From  the  fact  that  10  square  chains  make  an  acre^ 
deduce  the  leng-th  of  the  link  in  inches. 

354.  Prove  the  rule  for  the  division  of  decimals.  Apply 
the  contracted  method  to  find  •95372843^44-736546  to 
eight  places  of  decimals. 

355.  She.w  that  any  proper  fraction  is  increased  by 
adding  the  same  number  to  both  its  terms. 

356.  A  fraction  expresses  the  quotient  of  the  numerator 
by  the  denominator. 

357.  "Why  is  it  necessary  in  the  addition  and  subtrac- 
tion of  fractions  to  reduce  the  fractions  to  a  common 
denominator  ? 

358.  In  what  sense  can  i  be  said  to  be  the  value  of  -1  ? 

359.  If  any  number  (not  a  multiple  of  10)  be  divided  by  9 
and  have  no  remainder  then  the  sum  of  the  last  digit  in 
the  dividend  and  the  last  digit  in  the  quotient  will  be  10. 

360.  In  dividing  any  numbers  by  12  shew  that  there 
will  never  be  more  than  two  figures  between  the  decimal 
point  and  the  repeating  decimal. 

361.  Prove  that  the  square  of  99-9899995  differs  from 
9998  by  little  more  than  a  unit  in  the  eighth  decimal  place. 

362.  The  following  rule  is  sometimes  given  to  divide  by 
3-14159:  "Multiply  by  7,  divide  by  11,  then  by  2,  and 
add  one-eighth  of  one-thousandth  of  the  result."  Find  the 
error  in  dividing  180  by  3-14159  by  this  rule. 

363.  A  person  walks  a  feet  a  minute,  in  a  quarter  of  an 
hour  he  goes  a  mile  ;  find  the  value  of  a. 

364.  If  a  number  is  to  be  divided  by  two  or  more  frac- 
tions, the  result  will  be  the  same  whether  we  divide  by  the 
fractions  successively  or  by  their  product. 

365.  If  two  or  more  fractions  are  to  be  multiplied  to- 
gether, the  result  is  the  same  in  whatever  order  the  frac- 
tions mav  be  taken. 
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366.  If  tAvo  or  more  fractions  are  to  be  subtracted  from 
anj"  number,  the  result  is  tlie  same  in  -whatever  order  the 
fractions  may  be  taken. 

367.  If  the  numerator  and  denominator  of  a  fraction  be 
prime  to  each  other,  the  numerator  and  denominator  of  any 
other  fraction  of  equal  value  will  be  equimultiples  of  the 
numerator  and  denominator  of  the  given  fraction. 

368.  The  product  of  any  two  numbers  is  the  same  as  the 
product  of  their  1.  c.  m.  and  g.  c.  m. 

369.  The  sum  of  two  odd  squares  cannot  be  a  perfect 
square. 

370.  No  square  number  differs  by  more  than  1  from 
some  multiple  of  5. 

371.  Explain  how  to  determine  by  inspection  whether 
any  given  fraction  will  pi'oduce  a  terminated  or  a  repeat- 
ing decimal. 

372.  Show  that  a  unit  of  any  order  is  always  greater 
than  the  sum  of  the  numbers  expressed  by  all  the  digits 
Avhich  folloAv  it. 

373.  Prove  that  every  number  and  the  sum  of  its  digits 
when  divided  by  0  leave  tlie  same  remainder. 

374.  Explain  tlie  following  method  of  finding  the  price 
of  16|  yards  of  cloth  at  $3^  per  yard  : — 

16f 

3 
48 

4 

H 
.5 

75^ 


54^V  =  $54.03. 
375.  Explain    t!ie    following    method   of    finding    the 
approximate  value  of  $18.75  x  1.06  x  1.06  x  1.06  : — 

$18.75 
1  13 


i;».88 
1 1'.; 

21.07 
126 

$22.33 
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376.  Shew  by  means  of  an  example  how  an  improper 
fraction  is  affected  by  snbtractiug  the  same  number  from 
its  numerator  and  denominator. 

377.  Explain  the  following  method  of  shortening  ordi- 
nary division : — 

324)  432578  (1335 
1085 
1137 
1658 
38 

378.  Dividing  the  numerator  of  a  fraction  by  any  number 
is  the  same  in  effect  as  maltiplying  the  denominator  by  it. 

379.  If  a  number  measure  each  of  two  others  it  will  also 
measure  their  sum  and  their  difference. 

380.  If  a  number  measure  tAvo  others  it  Avill  measure 
the  sum  and  the  difference  of  any  multiples  of  these 
numbers. 

381.  Shew  how  to  convert  a  simple  or  a  mixed  periodic 
decimal  into  an  ordinary  fraction. 

Examples,   -316^  and  •67135. 

382.  Define  the  terms  "abstract"  and  "concrete"  as 
applied  to  numbers.  Is  6  x  3  =  18  a  correct  solution  of  the 
question :  AThat  will  be  the  cost  of  six  postage-stamps  at 
three  cents  each  ? 

383.  Prove  the  rule  for  placing  the  decimal  point  in  the 
division  of  decimals. 

384.  Eeduce  i  and  J^  to  decimals  and  account  for  the 
resemblance  between  the  repeating  periods  in  the  two  re- 
sults. 

385.  What  is  meant  by  a  "mean  solar  day?"  How 
does  the  "solar"  year  differ  from  the  "civil"  year? 
Explain  fully  the  methods  Avhich  have  been  made  use  of 
to  correct  the  error  arising  from  this  difference. 

386.  Describe  the  silver  and  the  copper  coinage  of 
Canada.  For  what  sums  respectively  are  silver  and  copper 
legal  tenders  ? 

5 +-8 

387.  TVhy  should  the  fraction  ^— a  be  greater  than  f  and 

less  than,  f  ? 
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388.  In  ordinary  division  the  first  subtraction  always 
takes  away  more  tlian  lialf  tlie  dividend. 

389.  If  a  square  number  be  divided  by  4,  tlie  remainder 
is  0  or  1. 

390.  If  a  square  number  is  divisible  by  3,  the  sum  of  its 
digits  is  divisible  by  9. 

391.  The  g-.  c.  m.  of  two  numbers  is  the  1.  c.  m.  of  all  their 
common  measures. 

392.  Of  any  two  common  measures  of  two  numbers, 
ascertain  whether  one  is  necessarily  a,  factor  of  the  other. 

393.  Every  common  multiple  of  two  numbers  is  a  multi- 
ple of  their  1.  c.  m. 

394.  Of  any  two  common  multiples  of  two  numbers  as- 
certain whether  one  is  necessarily  a  factor  of  the  other. 

395.  State  the  conditions  of  divisibility  by  2,  3,  4,  5,  6, 
8,  and  9. 

39  G.  Explain  clearly  the  difference  in  meaning  of  the 
quotient  in  the  two  following  eases  : — $36  -^  $9,  and  $36  -^  9. 

397.  "  The  place  of  the  figure  indicates  its  power." 
Explain  what  is  meant  by  this  statement.  Shew  that  this 
principle  forms  the  basis  of  our  system  of  numeratii-r.. 

398.  If  a  number  is  exactly  divisible  by  101,  the  last 
two  digits  in  the  quotient  will  be  the  same  as  the  last  two 
in  the  dividend. 

399.  Every  prime  number  when  divided  by  6  will 
leave  a  remainder  of  cither  1  or  5. 

400.  Explain  the  following  method  of  dividing  a  num- 
ber by  9  : — Take  any  number,  sav  r)3749()i'),  for  dividend, 

5972183 
5374965 
Divide  the  sum  of  the  digits  by  9  and  place  the  re- 
mainder, 3,  over  the  right-hand  digit ;  subtract  5  from  3 
in   the  usual  way,  and  place  the  remainder,  8,  over  the 
second  digit ;  subtract  6  from  8  and  place  the  remainder, 
1,  over  9 ;  and  so  on,   the  ojicration   ceasing  as  soon  as  a 
^  digit  has  been  placed  over  the  left-hand  digit  of  the  divi- 
^dend.     The   597218  and  the  3  are  respectively  the  quo- 
tient and  remainder  obtained  by  dividing  by  9. 

401.  If  a  luimber  is  not  exactly  divisible  by  11,  how  can 
the  remainder  be  found  without  linding  the  quotient  ? 
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402.  How  can  you  ascertain,  without  actually  dividing, 
whether  a  number  is  exactly  divisible  by  11  ? 

403.  Reduce  to  a  decimal  correct  to  four  places  : 

12345678 

—  +  — I 1 1 1 1 1 

2--^     2'''     2*2'     2"     2"     2**     2-' 

404.  Explain  the  following-  method  of  solving  the  pre- 
vious problem  : 

8 
7  +  4 
6  +  5-5 
5  +  5-75 
4  +  5-375 
3  +  4-6875 
2  +  3-8437 
1+2-9218 
•9804 

405.  By  what  arithmetical  operation  may  a  decimal  be 
produced  which  neither  terminates  nor  repeats  ? 

406.  Express  ^  as  a  recurring  decimal.  Show  that  if 
any  whole  number  be  divided  by  19  and  the  quotient  ex- 
pressed as  a  whole  number  and  a  decimal,  the  digits  will 
recur  in  the  decimal  portion  in  the  same  order  as  in  y y, 
starting  from  the  proper  point. 

407.  If  a  number  is  to  be  divided  continuously  by  two  or 
more  fractions,  the  result  will  be  the  same  in  whatever 
order  the  divisors  may  be  taken. 

408.  If  a  number  is  to  be  multiplied  by  two  or  more 
fractions,  the  result  is  the  same  whether  we  multiply  by 
these  fractions  in  succession  or  by  their  product. 

409.  To  divide  38743295  by  11,  proceed  thus  : 

38743295 
35221178 
First  find  the  remainder  8  and  place  it  under  the  right- 
hand  digit ;  subtract  8  from  5  and  place  the  remainder  7 
under  the  second  digit ;  subtract  7  from  9  and  place  the 
remainder  under  the  third  digit,   and  so  on  until  a  re- 
mainder is  placed  under  the  left-hand  digit.     The  3522117 
and  the  8  are  respectively  the  quotient  and  the  remainder. 
Give  the  reason  for  this  method. 
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410.  The  sum  of  two  or  more  fractions  may  be  added  to 
any  number  by  adding-  tlicm  in  succession. 

411.  Tlie  product  of  any  tliree  numbers  is  tlie  same  as 
the  product  of  their  l.c.m.  and  the  square  of  their  g-.c.m. 

412.  If  a  cube  be  divided  by  9  the  remainder  is  0,  1, 
or  8.  " 

413.  How  can  it  be  ascertained,  without  actually  divid- 
ing, whether  a  number  is  exactly  divisible  by  99  ? 

414.  If  a  number  has  been  ascertained  to  be  divisible 
by  99,  the  quotient  may  be  obtained  by  subtraction  thus  : 

39600 

39204 
where  39204  has  been  divided  by  99,  and  the  quotient  396 
obtained  by  placing-  a  cipher  over  each  of  the  last  tAVO 
digits  and  subtracting-. 

415.  Shew  that  no  square  number  ends  in  2,  3,  7  or  8. 

416.  What  form  of  vulgar  fraction  will  g-ive  rise  to  a 
decimal  consisting-  of  p  digits  which  do  not  recur,  and  of 
q  dig-its  which  are  repeating? 

417.  What  must  be  the  denominators  of  those  fractions 
which,  on  being  reduced  to  decimals,  give  pure  repe- 
tends  of  three  figures  ? 

418.  Explain  the  method  of  proving  results  in  multi- 
plication known  as  "casting  out  the  nines.''  In  what  case 
will  it  fail  as  a  test? 

419.  Explain  tlie  following  method  of  multiplying  367 

by  648  :— 

367 

648 

2936 

23488 

"237816 

420.  State  fully  the  advantages  and  disadvantages  of 
decimals  as  conii);vre(l  Avith  vulgar  fractions. 

421.  Multii)lying  tlie   numerator  of  a  fraction  by  any 
number  is  the  same  in  effect  as  dividing  the  denominator 

by  it. 

422.  Explain  the  principle  of  the  evaluation  of  circulat- 
ing decimals,  and  reduce  to  vulgar  fractions 

•576634634 -28345345  -  -  -  -     -1654321321 
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423.  Whence  does  it  appear  that  a  valg-ar  fraction  may 
always  be  reduced  either  to  a  terminated  or  a  circulating 
decimal  ? 

424.  Explain  the  following  method  of  finding  the  price 
of  1  bushel  2  pk.  1  gal.  2  qts.  at  $3.60  a  bushel  :— 

3.60 
1.80 

.45 

.221- 

$6,071" 


PROBLEMS  ARISING  FROM  BUSINESS  TRANS- 
ACTIONS. 

PERCENTAGE. 

1.  Find  ^U  Of  ^400  ;  ^1^  of  $600  ;  -j^^  of  $450  ;  ^l^  ot 
$350  ;  ^^  of  $627  ;  -j^^  of  ^34. 

2.  Find  1  per  cent,  of  $300 ;  .1  per  cent,  of  $200 ;  1  per 
cent,  of  $400 ;  1  per  cent,  of  $342  ;  1  per  cent,  of  $41. 

3.  Find  1%  of  $700;  1%  of  $850;  1%  of  $625;  1% 
of  $35. 

4.  Find  ^f,^  of  $400 ;  2%  of  $600 ;  2%  of  $725 ;  2% 
of  $03. 

5.  Find  5%  of  $320 ;  4%  of  $27  ;  2%  of  $18  ;  6%  of  $29. 

4         6        31       3^      101 

6.  Write  decimally  ^,    jqq,    ^q,    ^^^^    ^^    7  per 

cent.,  51  per  cent.,  10  per  cent.,  4i  per  cent. 

7.  Express  decimally  3%,  2%,  4|%,  5f%,  121%,  .5%, 
•02%. 

8.  HoAV  many  hundredths  of  anything  is  |  of  it  ?  I  of  it  ? 
1  of  it  ?  t  of  it  y  i  of  it  ?  -04  of  it  ?  -125  of  it  ?  -0875  of  it  ? 
r  9.  Wtiat  per  cent,  of  anything  is  ^  of  it  ?  4  of  it  ?  i  of  it  ? 
I  of  it '?  i"^  of  it  ?  -04  of  it  ? "-OO  of  it  ?  •  1 25  of  it '?  -0425  of  it  ? 

10.  What  fraction  of  100  is  4?  What  fraction  of  200 
is  6  ?     What  fraction  of  350  is  7  ? 

11.  What  per  cent,  of  625  is  25?  What  per  cent,  of  12 
is  9  ?     What  per  cent,  of  375  is  15  ? 

12.  What  %  of  100  is  4?  What  %  of  200  is  6  ?  What 
%  of  250  is  5  ? 

10 


8 
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13.  7  is  what  %  of  35?  12  is  what  %  of  72  ?  95  is 
what  %  of  1900?  12|  is  what^^^  of  225?  |  is  what  % 
of  171?  -^    y^^/^.  ,  w  -i'    ,/ 

yu."  Find  12^%  of  1728  men  ;  of  864  bushels.   ^ ,  >>  '0> 

15.  Find  3y^%  of  £175.  12s.  6d. ;  of  $144.16. 

16.  Find  1^,^%  of  $265,000,000  ;  of  50  guineas. 

17.  Find  33i%  of  1260  marks;  of  172-80  francs. 

18.  $365  is  wliat  %  of  $5840? 

19.  36  minutes  is  wliat  %  of  1  day? 

20.  £3.  2s.  6d.  is  what  %  of  £25  ? 

21.  Ten  per  cent,  of  a  certain  numlDcr  is  13 ;  find  the 
number. 

■^-  22.  The  number  of  boys  in  a  school  is  60  %  of  the  num- 
ber of  girls.  The  number  of  girls  is  60 ;  how  many 
pupils  are  there  in  the  school  ? 

23.  The  average  attendance  at  a  school  this  term  is 
225,  which  is  an  increase  of  12^%  on  the  average  attend- 
ance of  last  term  ;  what  Avas  the  average  attendance  last 
term  ? 

24.  What  number  increased  bj^  14  %  of  itself  is  equival- 
ent to  285  ? 

25.  What  number  diminished  by  11|  %  of  itself  is 
equivalent  to  710? 

26.  On  account  of  the  increase  of  value  of  flour  the 
price  of  bread  is  advanced  25  %  of  itself.  Formerly  ten 
loaves  were  sold  for  one  dollar  ;  what  number  of  loaves 
will  now  be  given  for  fifty  cents  ? 

-—  27.  A  regiment  lost  20  %  of  its  men  in  a  battle  ;  10%  of 
the  remainder  deserted,  there  then  remained  360  men. 
How  many  men  were  there  originally  in  the  regiment  ? 

28.  The  earnings  of  a  mill  for  two  years  amounted  to 
$6560  ;  the  earnings  the  2nd  year  were  5%  more  than  the 
earnings  of  the  1st  year.  Find  the  amount  of  the  2nd 
year's  earnings. 

29.  Ice  expands  10%  in  freezing  ;  how  many  cubic  feet 
of  ice  will  weigh  1  ton,  given  that  1  cub.  ft.  of  water  weighs 
62J  ft)s.? 

30.  A  bankrupt  pays  30  %  of  his  debts  ;  the  amount 
that  a  creditor  receives  is  Avhat  per  cent,  of  that  which  he 

•  loses  ? 
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31.  A  house  and  lot,  boug-ht  for  $4000,  increased  in  value 
120  %  ;  what  was  the  increased  value  ? 

32.  A  teacher  spends  92|  %  of  his  salary,  and  has  $120 
left  each  year  ;  in  how  many  years  will  he  save  one  year's 
salary  ? 

33.  One  number  is  double  another  ;  10  %  of  the  greater 
and  121  ^  of  the  less  together  make  39  ;  what  are  the 
numbers  ? 

34.  One  number  is  equal  to  another  increased  by  20  % 
^./^/  /Of  itself ;  121  ^  of  the  first  number  is  greater  than  5  %  of 

■'"  '^le  second  by  10  ;  what  are  the  numbers  ? 

"^^■"-^  35.  The  length,   breadth  and  thickness  of  a  block  of 

metal  are  each  increased  yL-  %  by  heating  ;  by-  what  per 

cent,  has  the  volume  increased  ? 
., — "^G.  A's  monev  is  33i  %  more  than  B's  ;  how  much  per 
(j\eent.  is  B's  of  A's  ? 

37.  A  boy  changed  331  %  of  his  paper  money  into  silver ; 
p  he  spent  50%  of  this  silver  in  buying  a  ball  and  bat,  which 
'  I  cost  $1.50;  how  much  money  had  he? 

38.  A  metre  is  equal  to  39-37  inches  ;  a  cubic  metre  is 
how  much  per  cent,  more  than, a  cubic  yard  ? 

39.  The  number  of  girls  in  a  school  exceeds  the  number 
of  boys  by  50  ;  the  number  of  boys  is  37|-  %  of  the  whole  ; 
find  the  number  of  girls. 

40.  A  can  do  10  %  of  a  piece  of  work  in  1  day,  B  12|  %  ; 
wlial  %  of  the  work  will  remain  to  be  done  after  A  has 
worked  2  days,  and  B  3  days? 

1.  A  man  who  owned  30%  of  a  mine  sold  33  J%  of  his 
share  for  $12000  ;  what  is  the  value  of  the  mine  ? 
"    42.  A  farm  cost  $4000  ;  -66%  of  this  sum  was  40%  of  3 
times  the  value  of  the  house  that  was  built  on  the  farm ; 
what  was  the  ,cost  of  the  house  ? 

43.  Divide  1440  Jnto  three  parts,  so  that  10%  of  {he 
first  part,  12|%  of  the  second  part,  and  16|%  of  the  third 
part  may  be  equal. 

Q    44.  One-fifth  is  what  pei*  cent,  of  one-half? 

^  V  45.  A  owns  80%  of  a  farm  and  B  owns  the  remainder ; 
C  s^lls  the  form  for  them  and  receives  4%   of  the  selling 
price  for  his  services  ;  what  per  cent,  of  the  selling  price 
does  A  receive  ?  / 
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Jr      4G.  From  a  cask  containing-  126  gallons  of  wine,  2  gal. 
.^  14  qt.  leaked  away  ;  what  per  cent,  was  lost  ? 

47.  How  many  pounds  of  l^read  can  a  baker  make  from 
1  cwt.  of  flour,  if  the  bread  is  25%  heavier  than  the  flour 
used  ? 

48.  A  druggist  buys  goods  at  $5  per  pound  Av,,  and 
sells  at  $5  per  pound  Troy  ;  his  gain  is  what  per  cent,  of 
the  cost  ? 

49.  Mr.  Brown  sold  his  farm  for  $15840,  which  was  10% 
less  than  he  gave  for  it,  and  he  gave  10%  more  than  it 
was  worth  ;  what  was  the  actual  value  of  the  ftirm  ? 

50.  Four  per  cent,  of  beer  is  alcohol ;  how  much  alcohol 
does  a  man  swallow  in  one  year,  if  he  drinks  3  pints  of 
beer  a  day  ? 

51.  Two  per  cent,  of  a  certain  number,  together  M'ith  :i :.', 
of  half  of  the  number,  makes  up  21  ;  what  is  the  numl)er  ? 

52.  Five  per  cent,  of  a  certain  number  and  6%  of  twice 
that  number,  together  make  175  ;  find  the  former  number  ^ 
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1.  A  merchant  bought  a  quantity  of  goods  amounting 
to  $600  ;  10%  of  this  amount  having  been  tlu'own  otf,  how 
much  did  he  pay  for  the  goods  ? 

2.  After  a  discount  of  15%  had  been  taken  off,  a  mer- 
chant paid  $850  for  a  bill  of  goods  ;  what  was  the  amount 
of  the  discount  ? 

3.  A  merehant  paid  $170  for  a  bill  of  goods,  after  a  dis- 
count of  $30  had  been  taken  off;  what  was  the  rate  of  dis- 
count ? 

4.  A  trader  bought  a  lot  of  paper  marked  $5  per  r(^nm, 
at  a  discount  of  12i%  ;  he  received  a  further  reduction  of 
2%  for  cash  ;  what  did  the  paper  cost  him  per  ream? 

5.  At  Avhat  price  must  an, article  which  cost  $12  be 
marked,  in  order  that  after  a  discount  of  10%  has  been 
taken  off,  there  may  be  a  gain  of  $3  ? 

6.  An  article  sold  for  $4  ;  a  discount  of  12i%  had  been 
given  ;  Avhat  was  the  marked  price? 
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25.  A  commission  merchant  received  a  consig-nment  of 
2000  bbls.  of  flour,  which  he  sold  at  |8  a  barrel,  on  a 
commission  of  li  %  ;  the  expenses  for  freig-ht,  paid  by  the 
ag'ent  out  of  the  proceeds,  amounted  to  |150  ;  he  bought 
cotton  at  15  cents  a  pound  with  the  net  proceeds,  charg- 
ing- I  %  commission  for  buying.  How  many  pounds  of 
cotton  did  he  buy  ? 

26.  A  consignment  of  goods  was  sold  for  $12500;  the 
agent  paid  $200  for  freight  and  remitted  his  employer 
$12150.     What  rate  of  commission  was  charged  ? 

27.  An  agent  receives  $6360,  with  instructions  to  invest 
in  sugar  at  5  cents  a  pound,  retaining  his  commission  at 
2  %  and  paying  in  advance  the  freight  at  20c.  per  cwt. 
How  much  sugar  does  he  buy  ? 

28.  An  agent  receives  1500  hams,  average  weight 
25  pounds,  which  he  sells  at  10c.  a  pound  ;  he  pays  freight 
20  cents  per  cwt.,  and  charges  a  commission  of  2  %  on  sales. 
He  is  instructed  to  buy  tea  at  45  cents  a  pound,  to  prepay 
the  freight  on  the  tea  (20  cents  per  cwt.),  and  retain  his 
commission  of  1|-  %  on  the  purchase.  How  many  pounds 
of  tea  did  he  buy  ? 

29.  An  agent  charges  2-j  %  commission  on  sales  and 
2  %  for  guaranteeing  payment ;  the  sales  amount  to 
$1200.     Find  the  amount  the  agent  receives. 

30.  An  agent  charges  2  %  commission  on  sales  and  2|  % 
for  guaranteeing  payment ;  he  received  altogether  $380. 
AA'hat  was  the  amount  of  the  sales  ? 

31.  An  agent  charges  2  %  commission  on  sales  and  2f  % 
for  guaranteeing  payment ;  his  commission  for  selling  was 
$40  less  than  the  guaranty  commission.     What  was  the- 
amount  of  the  sales  ? 

32.  Sold  cotton  on  commission  of  4  %,  in.vested  the  net 
proceeds  in  sugar  at  1|-  %  commission  ;  the  total  commis- 
sion was  $220.     Find  the  value  of  the  cotton. 

33.  An  agent  sold  a  consignment  of  apples  on  a  commis- 
sion of  3  %.  After  deducting  his  commission  and  reserv- 
ing a  sufficient  sum  to  pay  the  freight  at  20  cents  per  cwt.^ 
he  bought  flour  at  $2.80  per  cwt.  on  a  commission  of  2;|  %. 
The  total  commission  was  $63.  Find  the  amount  of  flour 
bought. 
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34.  An  agent  received  a  consignment  of  wheat,  which 
he  sold,  cliarging  2  %  commission.  AVith  the  net  proceeds, 
after  deducting  his  commission  atl|%,  and  prepaying 
freight  at  25  Cents  per  cwt.,  he  bouglit  sugar  at  4|  cents 
a  pound.  The  agent's  total  commission  was  $70.  Find 
the  number  of  pounds  of  sugar  bought. 

35.  A  commission  merchant  sold  flour  on  a  commission 
of  |-  %  ;  with  the  net  piroceeds  bought  tea  on  a  commission 
of  1^  %  ;  the  total  commission  was  S50,  Find  the  cost  of 
the  tea. 

3G.  An  agent  sells  on  a  commission  of  a  %  and  buys  at 
b  %  ;  he  receives  a  consignment,  sells,  and  after  deducting 
his  two  commissions,  buys.  Find  what  fraction  the  total 
commission  is  of  the  selling  price. 

37.  An  agent  charges  the  same  rate  of  commission  for 
buying  and  selling.  He  sells  a  consignment  for  $40(iO, 
and  after  deducting  $120  for  the  two  commissions,  invests 
the  remainder.     Find  the  rate  per  cent,  charged. 

38.  An  agent  charges  the  same  rate  of  commission  for 
buying  and  selling.     He  sells  a  consignment  for  $8140, 

.deducts  $280  for  his  commission,  and  invests  the  balance. 
Find  the  rate  per  cent,  charged. 

39.  A  commission  merchant  charges  twice  the  rate  of 
commission  for  selling  that  he  does  for  buying.  He  sells 
a  consignment  of  leather  for  $3030^  deducts  as  total  com- 
mission $'.>0,  and  invests  the  balance  in  hides.  V\ud  the 
rates  of  commission  charged. 

Solution.  — Commission  for  selling  is  calculated  on  $3030. 

Commission  for  buying  is  calculated  on  $2'.M0. 

Commission  on  $3030  at  double  second  rate 

is  the  same  as  commission  on  $6060  at  second 

rate. 
. •.     $90  is  commission  on  $C)0(iO  +  $2940,  or  $9000, 

at  second  rate. 
.•.    second  rate  is  1  %. 

40.  An  agent's  rate  of  commission  for  selling  is  one-half 
more  than  his  rate  for  l)uying.  He  sokl  a  consignment  of 
flour  for  $K)10,  and  after  deducting  $100  for  both  commis- 
sions Invested  the  remainder  in  tea.  ^V\v<xt  were  the  rates 
charged  ? 
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41.  An  agent's  rate  of  commission  for  selling-  is  |  of  his 
rate  for  buying-.  He  sold  a  consig-nment  for  |1421,  and 
after  deducting-  ^49  invested  the  balance.  What  did  he 
charge  for  selling  ? 

42.  An  agent  charges  .|1  more  for  selling  goods  for 
$100  than  for  buying  for  $100.  He  sold  a  consignment  of 
pork  for  $1734,  deducted  $85  and  invested  the  remainder 
in  oats.     What  rate  did  he  charge  for  investment  ? 

43.  An  agent  charges  50  cents  more  for  selling,  than  he 
does  for  buying,  100  dollars'  worth  of  goods.  He  sold  a 
consignment  for  $3417,  deducted  $51  and  invested  the 
remainder.     What  rates  did  he  charge  ? 

44.  A  commission  merchant  sells  goods  for  an  employer, 
and,  after  dedacting  his  commissions,  invests  the  net 
amount  in  other  goods.  His  total  commission  is  $100, 
receiving  $2  more  for  selling  than  for  buying.  If  his  rate 
for  selling  is  the  same  as  the  rate  for  buying,  what  is  that 
rate  ?  '  . 

45.  An  agent  sold  a  consignment  of  goods,  and  took  $81 
as  his  commission  ;  he  used  the  remainder  in  buying  goods, 
deducting  $79  for  commission.  If  his  rate  for  selling  is 
the  same  as  the  rate  for  buying,  what  is  that  rate  ? 

46.  A  consignment  of  1000  bbls.  of  flour  was  sent  to  a 
commission  merchant,  with  instructions  to  sell  it  and  remit 
the  net  proceeds  by  draft.  The  consignee  pays  for  freight 
and  other  expenses  $240.80,  sells  the  flour  at  $8.50  per 
barrel,  charges  24%  commission,  and  pays  |%  premium 
for  draft ;  how  much  does  the  consignor  receive  ? 
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1.  Find  the  premium  paid  an  insurance  company  for  a 
policy  of  $1200.,  the  rate  of  insarance  being  |%. 

2.  An  insurance  company  charges  |%  per  annum  ;  what 
is  the  premium  paid  on  a  policy  of  $4000,  in  force  3 
years  ? 

3.  What  premium  is  paid  for  a  policy  of  $1800,  in  force 
5  years,  the  rate  of  insurance  being  |%  of  the  policy  for 
each  year  ? 
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4.  Find  the  premium  paid  to  insure  a  house  worth 
$12000,  for  I  of  its  value,  for  3  years,  the  rate  being-  5% 
of  the  policy  for  each  year. 

5.  A  premium  of  $45  is  paid  an  insurance  company  for 
one  year's  insurance  on  a  house,  the  amount  of  the  policy 
being  $6000  ;  what  is  the  rate  ? 

6.  A  premium  of  $60  is  paid  an  insurance  company  for 
two  years'  insurance,  the  amount  of  the  policy  being  $4000 ; 
what  is  the  yearly  rate  ? 

7.  $50  is  paid  to  secure  a  policy  of  $2500  on  a  house,  to 
run  3  years  ;  what  is  the  yearly  rate  ? 

8.  $42  is  paid  to  insure  for  two-thirds  of  its  value,  a 
house  worth  $6000  ;  the  policy  is  to  run  for  2  years  ;  what 
is  the  yearly  rate  ? 

9.  A  cargo  worth  $1250  is  insured  for  75%  of  its  value  ; 
the  premium  paid  was  $12.50.     Find  the  rate. 

10.  A  house  was  insured  for  3  years  by  paying  a  pre- 
.  mium  of  $24  ;  the  rate  was  |^%  a  year  ;  tind  the  value  of 

the  house,  |  of  its  value  being  insured. 

11.  A  premium  of  $37.50  Avas  paid  for  a  two-year  })olicy 
on  a  dwelling  Avorth  $6000 ;  the  rate  was  |^%  of  the  policy 
for  each  year  ;  what  fraction  of  the  value  Avas  insured  ? 

12.  An  insurance  company  charged  $18.45  for  insuring 
a  house  AA'orth  $2160,  for  one  year  ;  find  the  rate  per  ceut. 

13.  An  insurance  company  took  a  risk  for  one  year  of 
$10000  on  a  Avarciiouse  Avorth  $15500,  at  f % ;  it  coA'ered 
40%  of  its  risk  in  another  com])any  at  |%  ;  hoAV  much  ]n'e- 
miuin  did  the  first  company  receive  aboA^e  that  Avhich  it 
paid  the  second  V 

14.  (a.)  HoAv  much  is  paid  to  secure  a  policy  of  $100  for 
one  year  at  |%  ?     Ans.  $|. 

(h.)  HoAv  much  does  the  OAviier  receiA'C  aboA^c  the  pre- 
mium paid,  in  case  of  loss?     Ans.  i^HH^. 

(c.)  What  must  be  the  A'alue  of  goods  insured  for  $100 
at|%,  sotliat  tlie  OAvner  may  suffer  no  loss  in  case  the 
goods  are  destroyed?     Ans.  $'.>'.♦  j. 

15.  For  hoAV  much  must  a  cargo  AVorth  $7940  be  insured 
at  1%,  so  that  the  OAvner  suffers  no  loss  if  the  cargo  is  lost  ? 

16.  For  Avhat  sum  sliould  a  house  Avortli  $3965  be  insnr"d 
to  coA'cr  the  A-aluc  ol'  tiic  hcjusc,  and  the  cost  of  tjie  jHtiify 

atr/o? 
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17.  For  what  sum  must  a  vessel  worth  $15800  be  insured 
to  cover  the  value  of  the  vessel^  the  cost  of  the  policy  at 
f  %,  and  $100  besides  '? 

18.  What  must  be  the  amount  of  the  policy  taken  on  a 
cargo  worth  $5940  to  cover  the  value  of  the  cargo,  the 
premium  paid,  and  an  additional  sum  equal  to  the  pre- 
mium, the  rate  being  -h  %  ? 

19.  A  company  took  a  risk  of  $40000  at  If  %,  re-insured 
40  per  cent,  of  it  at  2  %  and  25  per  cent,  at  2^  %.  What 
rate  of  insurance  did  the  company  get  on  the  amount  of  risk 
it  retained  ? 

20.  A  company  took  a  risk  at  li  %,  re-insured  50  % 
of  it  at  If  %,  and  20  %  of  the  remainder  at  1^  %.  What 
rate  did  the  company  receive  on  the  amount  of  risk  it 
carried  ? 

21.  A  block  of  buildings  worth  $1000000  was  insured 
in  company  No.  I.  for  $25,000  at  1^%;  in  company 
No.  II.  for  $40,000  at  1  %  ;  in  company  No.  III.  for 
$100,000  at  I  %.  Find  the  premiums  paid  in  each  case. 
If  the  block  be  damaged  to  the  extent  of  $100,000,  what 
amount  of  loss  will  be  borne  by  each  company  ? 

22.  A  house  is  insured  for  |  of  its  value,  the  furniture 
for  I  of  its  value.  The  rate  in  both  cases  is  |  %.  The 
house  is  Avorth  5  times  as  much  as  the  furniture  ;  the  total 
premium  paid  is  $12.60.     Find  the  value  of  the  house. 

23.  The  premium  on  a  vessel  and  its  cargo  is  $120  ; 
the  rate  on  the  vessel  is  |  %  and  on  the  cargo  |  %.  The 
value  of  the  cargo  is  double  that  of  the  vessel,  and  each  is 
insured  for  |  of  its  value.     Find  the  value  of  the  cargo. 

24.  A  vessel  was  insured  for  $20000  at  |  %  in  one  com- 
pany, and  for  $25000  in.  another  at  f  %.  What  rate  of 
premium  is  paid  on  the  Avhole  insurance  ? 

25.  For  what  sum  must  a  vessel  worth  $18000  and 
cargo  worth  $24000  be  insured  at  |  and  |  %  respectively, 
to  cover  the  total  valae  and  the  premiums  paid? 

26.  A  merchant  had  500  barrels  of  flour  insured  for  | 
of  its  value  at  2i  %,  paying  $75  premium.  At  what 
price  per  barrel  must  he  sell  to  gain  25%  of  cost,  as  well 
as  premium  paid  ? 

11 


156  ARITHMETIC. 

27.  "What  is  the  value  of  a  house  if  the  insurance  pre- 
mium of  v;  %  on  I  of  its  value,  including  50  cents  for  the 
policy,  equals  $21.50? 

28.  A  man  built  a  house,  costing-  $2500,  upon  a  lot  worth 
$500  ;  the  house  Avas  burned  and  the  insurance  company 
jjaid  the  full  amount  of  the  policy,  j-  of  the  value  at  |  %  ; 
the  land  was  then  sold  for  $750.  What  was  the  man's 
total  g-ain  or  loss  ? 

29.  The  value  of  a  yacht  is  $2940  ;  for  what  sum  must  it 
be  insured  at  2%,  to  cover,  in  case  of  loss,  the  value  of 
the  yacht  and  the  premium  paid  ? 

30.  A  house  worth  $2962.50  is  insured  for  $3000  to  cover 
value  and  premium  paid  ;  what  Avas  the  premium  paid  ? 

31.  A  vessel  worth  $4925  is  insured  for  $4000,  which 
sum  includes  -I  of  the  value  of  the  vessel,  and  the  premium 
paid  ;  what  was  the  rate  of  insurance  ? 

32.  A  cargo  worth  $22125  is  insured  for  $15000,  to  cover 
I  of  the  value,  the  premium  and  $100  besides  ;  what  Was 
the  rate  of  insurance  ? 

33.  Company  No.  I.  insured  a  building:  f^i^fl  its  stock  for 
^  of  the  value,  charg-ing- 1|%.  They  reinsured  in  Company 
No.  II.  ^  of  the  risk  at  1-|%  ;  building-  and  stock  being  de- 
stroyed by  fire,  the  second  company  lost  $49000  less  than 
the  first.     Wliat  amount  did  the  owners  lose  ? 

34.  My  house  is  valued  at  one-half  more  than  my  bro- 
ther's ;  my  house  is  insured  at  |%  on  f  of  its  value,  my 
brother's  at  |%  on  |  of  its  value,  I  pay  $12  more  premium 
than  my  brother  ;  find  the  value  of  each  house. 

35.  A  shipment  of  flour  was  insured  at  ^%,  to  cover  | 
of  the  value  and  the  premium  ;  the  premium  was  $15  ; 
find  the  value  of  the  flour. 

36.  A  drover  is  taking  a  herd  of  400  cattle  from  Quebec 
to  Liverpool ;  the  average  cost  of  the  cattle  was  $45  ;  for 
what  sum  must  he  have  the  cattle  insured  at  1^-%,  to  cover, 
in  case  of  loss,  the  value  of  the  cattle,  the  premium  paid, 
and  the  cost  of  his  passage,  $84  ? 

37.  What  part  of  the  value  of  a  house  must  be  insured 
at  3%  so  that  in  case  of  loss  the  OAvner  may  receive  |  of 
the  value,  in  addition  to  the  premium  paid  ? 
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1.  Every  citizen  of  Borden  is  called  upon  to  pay  for 
public  use  2  %  of  the  value  of  his  property.  What  tax 
does  Jones  pay  whose  property  is  worth  ^5000  ? 

2.  My  property  is  worth,  according  to  the  assessor, 
$2500.  The  rate  of  taxation  is  1|  cents  on  the  dollar. 
What  is  the  amount  of  my  taxes  ? 

3.  Find  the  tax  on  property  assessed  at  $12000,  when 
the  rate  of  taxation  is  2  cents  on  the  dollar  ? 

4.  When  the  rate  of  taxation  is  15  mills  on  the  dollar, 
what  is  the  tax  on  property  assessed  at  $2000  ? 

5.  The  total  assessed  value  of  the  property  in  a  town  is 
$750,000.  What  tax  will  be  raised  when  the  rate  is  12|^ 
mills  on  the  dollar  ? 

6.  A  city  requires  for  the  expenses  of  one  year  the  sum 
of  $1,500,000 ;  the  taxable  property  of  the  corporation  is 
assessed  at  135  million  dollars.     Find  the  rate  of  taxation. 

7.  The  property  of  a  villag-e  is  assessed  at  $800,000 ; 
the  rate  of  taxation  is  18  mills  on  the  dollar  ;  it  costs  2  % 
of  the  tax  for  collection.  Find  the  net  amount  received 
by  the  villag-e. 

8.  A  town  requires  $19600  to  meet  expenses  for  the 
year  ;  they  pay  2  %  for  collection.  What  must  be  the 
rate,  if  the  taxable  property  is  assessed  at  $1,200,000? 

9.  A's  income  is  $1200  annually,  of  which  $400  is  ex- 
empted from  taxation.  What  tax  does  he  pay  when  the 
rate  is  1|  %  ? 

10.  What  income  tax  does  a  man  pay  whose  income  is 
$1500  a  year,  the  rate  being  16  mills  on  the  dollar  ;  $500 
being  exempted  from  taxation  ? 

11.  What  is  my  net  income  when  I  receive  a  salary  of 
$2000  a  year,  $600  of  which  is  exempted,  the  rate  being 
15  mills  on  the  dollar  ? 

12.  My  salary  is  $1500  ;  my  net  income  is  $1482.40  after 
paying  income  tax  on  all  over  $400.     What  is  the  rate  ? 

13.  Mr.  Jones'  annual  income  is  25  %  of  his  capital ;  he 
pays  $25  taxes,  at  the  rate  of  If  %  on  income.  What  is  his 
capital  ? 
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14.  My  salary  is  $1800 ;  my  net  income  is  $1779  after 
paying  income  tax  on  all  over  $400.     What  was  the  rate  ? 

15.  The  expense  of  constructing-  a  bridg-e  Avas  $10000^ 
which  was  raised  by  a  tax  on  the  assessable  property  of  a 
town.  The  rate  of  taxation  was  2  %,  and  the  collector's 
commission  was  $150.  Find  the  assessed  value  of  the 
property  of  the  tov/n. 

16.  Incomes  of  vlOOO  or  more  pay  tax  on  all  over  $400  ; 
incomes  less  than  $1000  are  exempted  from  taxation  ; 
the  rate  of  taxation  is  15  mills  on  tlie  dollar.  How  much 
better  off  is  a  man  whose  income  is  $995  than  a  man 
whose  income  h:  $1000  ? 

17.  A  tax  of  $4250  is  levied  on  a  villag'C  of  which  the 
assessed  value  of  the  property  is  $255,000.  What  is  the 
tax  on  property  valued  a.  $1800  ? 

18.  A  tax  uf  $15000  i-^  levied  on  a  town,  the  assessed 
valuation  being-  $930,000.  What  tax  does  a  man  pay 
whose  income  is  $1300,  $400  of  which  is  exempted  ? 

19.  I  paid  $24  income  tax,  $400  of  my  income  being- 
exempted ;  the  rate  was  1(5  mills  on  the  dollar.  What 
was  my  income  ? 

20.  Smith  bought  a  house  for  $6000  ;  it  is  assessed  for  f 
of  its  value,  the  rate  of  taxation  being  1G|  mills  on  the 
dollar.  The  house  is  insured  for  |  of  its  value  at  ^  %.  If 
Smith  had  loaned  his  money  he  m.ight  have  received  $300 
interest  on  it  for  the  year.  What  monthly  rent  Avas 
Smith  really  paying  for  his  house? 

21.  What  sum  must  be  assessed  on  a  school  district  to 
build  a  school  house  worth  $5700,  and  pay  5  %  for  collec- 
tion ? 

22.  A  tax  of  $4500  is  levied  on  a  village,  the  assessed 
valuation  being  $180,000.  What  tax  does  a  man  pay 
Avhose  income  is  $1350,  $400  being  exempted  from  taxji- 
tion  ? 

DUTIES  AND  CUSTOMS. 

1.  A  dealer  imjjorts  for  me  a  book  which  was  invoiced 
U)  him  at  $2.40  ;  he  pays  20  cents  postage,  15  %  ad  valo- 
rem duty,  and  makes  a  gain  of  25  %  on  the  whole  outlay. 
What  does  he  charge  me  for  the  book  ? 
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2.  If  there  were  no  duty  in  the  previous  problem,  what 
would  the  dealer  charge  me  for  the  book  so  as  to  make 
the  same  rate  of  gain  ?  What  would  be  the  charge  to 
make  the  same  amount  of  gain  ? 

3.  What  is  the  duty  paid  on  an  imported  book,  invoiced 
at  $5,  the  duty  being  15  per  cent,  of  value  ? 

4.  I  import  a  piano  on  which  there  is  a  specific  duty  of 
$30  and  an  ad  valorem  duty  of  20  per  cent.  ;  I  pay  alto- 
gether for  the  piano  $390.     What  was  the  invoice  price  ? 

5.  Find  the  duty  paid  on  a  hogshead  of  molasses, 
invoiced  at  40  cents  a  gallon,  at  15  per  cent,  ad  valorem. 

6.  What  reduction,  per  gallon,  might  be  made  in  the 
price  of  the  molasses  if  there  were  no  duty,  the  dealer 
selling  at  25  %  above  total  cost  ? 

7.  Find  the  export  duty  on  a  pine  log  of  uniform  section^ 
the  length  being  30  ft.  and  the  diameter  2  ft.  11  in,,  the 
rate  of  duty  being  $1.50  per  cord. 

8.  Find  the  export  duty  on  a  stick  of  timber  20  ft.  long, 
3  ft.  broad  and  2  ft.  thick,  the  rate  of  duty  being  $2  per 
1000  feet  board  measure. 

9.  The  duty  paid  on  a  consignment  of  50  pounds  of 
manufactured  tobacco  was  $17.50 ;  the  duty  on  such 
tobacco  is  30  cents  a  pound  and  12|  %  on  the  value.  Find 
the  value  of  the  tobacco  as  shown  in  the  invoice. 

10.  A  dealer  in  cabinet  organs  sells  at  an  advance  of 
40  %  on  the  cost,  laid  down  in  his  store.  I  pay  him  $304 
for  an  organ,  on  which  he  paid  a  specific  duty  of  $30  and 
an  ad  valorem  duty  of  15  %.  What  was  the  invoice  price 
of  the  organ  ? 

11.  Giving  the  dealer  the  same  rate  of  profit,  by  how 
much  would  the  price  be  reduced  in  the  preceding  problem 
if  there  were  no  duty  ? 

12.  A  grocer  imported  150  cases  of  port  wine,  24  bottles 
in  each  case.  After  5%  had  been  allowed  for  breakage, 
he  paid  an  ad  valorem  duty  of  20%.  The  freight  and 
cartage  expenses  were  $100,  and  the  whole  cost  was 
$4384  ;  what  was  the  invoice  price  per  bottle? 

13.  If  goods  invoiced  at  $1200  cost  $1800  when  laid 
down  in  warehouse,  the  cartage  and  freight  amounting  to 
$75,  what  was  the  rate  of  duty  ? 
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14.  The  duty  on  surg-ical  instrument  cases  is  35%  ;  that 
on  the  instruments  20%  ;  the  duty  paid  on  a  case  of  in- 
struments invoiced  at  ^30  was  §7.50  ;  find  the  invoice 
price  of  the  instruments  alone. 

15.  The  duty  on  1000  boxes  of  raisins,  each  containing- 
15  pounds,  was  $270  ;  -the  raisins  were  invoiced  at  8c.  per 
11).;  the  specific  daty  being-  1  cent  a  pound^  determine 
the  ad  valorem  duty. 

16.  The  duty  on  imported  axes  is  $2  per  dozen  and  10% 
ad  valorem.  The  whole  duty  paid  on  a  lot  of  axes  was  $56, 
the  specific  duty  being-  824  more  than  the  ad  valorem. 
Find  the  number  of  axes  imported. 

17.  The  duty  on  a  bale  of  canton  flannel  was  $3.75,  the 
specific  duty  being'  1  cent  per  sc[uare  yard,  and  the  ad 
valorem  15%  ;  find  the  width  of  the  fiannel,  given  that  the 
bale  contained  100  yards,  invoiced  at  20  cents. 

18.  The  duty  on  wine  containing-  26%  or  less  of  spirits 
is  25  cents  per  g-allon,  and  30%  ad  valorem  ;  for  every 
dcg-ree  above  26%,  3  cents  more  per  g-allon.  A  man 
wishes  to  import  100  g-allons  of  wine  30%  strong-,  bought 
at  $2  X)cr  gallon;  he  orders  enough  water  to  be  mixed 
with  it  to  reduce  tlie  strength  to  26%.  Does  he  gain  or  lose 
in  the  amount  of  duty  paid,  the  total  value  of  the  Avine 
being  reduced  10%  by  the  mixing? 

Does  he  gain  or  lose  on  the  whole  ? 

10.  The  duty  on  imported  Avindow  shade  rollers  is  30% 
ad  valorem  ;  on  the  shades  5  cents  per  square  yard  and 
15%  ad  valorem.  Each  shade  is  Avorth  tAvice  the  value  of 
the  roller.  The  duty  paid  on  a  dozen  ^^-ollers  and  shades^ 
invoiced  at  $3  each,  Avas  $9. DO  ;  tlic  Avidth  of  each  shade 
Avas  4  ft.  6  in.  ;  find  the  length. 

20.  The  duty  on  rubber-lined  cotton  fire  hose  is  5  cents 
per  pound  and  15%  ad  valorem.  The  duty  on  100  feet  of 
hose,  invoiced  at  20  cents  per  foot,  Avas  $15.50;  find  its 
weight  per  foot. 
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1.  Find  the  value  of  40  shares  ($100  each)  of  bank  stock 
at  $80  per  share. 
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2.  Find  the  value  of  75  shares  of  railroad  stock  at  $125 
each. 

3.  Merchants'  Bank  Stock  sells  at  140;  find  the  cost  of 
15  shares. 

4.  Find  the  cost  of  $4500  stock  at  90. 

5.  Find  the  cost  of  $2700  stock  at  108|. 

6.  I  instruct  a  broker  to  purchase  for  me  $5600  insur- 
ance stock  which  is  selling  at  851  ^  the  broker  charges  ^% 
of  par  value  of  stock  for  commission  ;  how  much  must  I 
give  the  broker  to  pay  for  stock  and  commission  ? 

7.  Sold  through  a  broker  at  ^%  commission,  80  shares 
at  92.     What  do  I  receive-  for  the  stock  ? 

8.  Purchased  $8000  stock  quoted  at  89| ;  what  did  it 
cost,  brokerage  ^%  ? 

9.  How  much  stock,  at  80|,  may  be  bought  for  $6450? 

10.  How  much  stock,  at  80|,  may  be  bought  for  $6460, 
brokerage  i  ? 

11.  How  much  stock  must  be  sold  at  117|,  to  produce 
$4710? 

12.  How  much  stock  must  be  sold  to  produce  $4710,  the 
stock  being  quoted  at  117|,  brokerage  |  ? 

13.  Find  the  income  received  from  $4000  stock,  paying 
an  annual  dividend  of  8%. 

14.  Find  the  income  received  from  $8450  stock,  paying 
an  annual  dividend  of  7%. 

15.  Invested  $9100  in  bank  stock  at  90|,  brokerage  ^, 
and  sold  out  at  92,  brokerage  | ;  what  did  I  gain  ? 

16.  Boaght  86  shares,  quoted  at  96^,  and  sold  when  the 
stock  had  fallen  to  95  ;  hoAv  much  did  I  lose,  brokerage  ^ 
each  way  ? 

17.  What  rate  per  cent,  do  I  gain  on  my  money  by  in- 
vesting in  stock  at  95  which  pays  a  5%  annual  dividend  ? 

18.  What  rate  per  cent,  do  I  receive  on  my  money  by 
investing  in  stock  at  94|,  brokerage  |,  paying  an  annual 
dividend  of  5%  ? 

19.  Find  the  rate  of  dividend  paid  by  stock,  when  a  man 
who  owns  $24000  of  it  receives  $1920. 

20.  How  much  6%  stock  must  be  bought  to  give  an  an- 
nual income  of  $240  ? 

What  will  it  cost  at  75,  brokerage  |  ? 
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21.  What  is  the  price  of  a  7%  stock  which  pays  5%  on 
the  money  invested  ? 

22.  What  is  the  price  of  a  5%  stock,  paying  4|%  on  the 
money  invested,  brokerage  ^  ? 

23.  If  $7200  stock,  paying  5%,  be  sold  at  89^,  and  the 
proceeds  invested  in  a  6%  stock  at  107|,  what  is  the 
cliange  in  income,  brokerage  eacli  wav  ^  ? 

24.  If  $50000  of  6  %  stock  be  sold  at  104f  and  the  pro- 
ceeds invested  in  an  8  %  stoclc  at  124|,  find  the  alteration 
in  income,  brokerage  each  way  -}. 

25.  A  man  decreases  his  income  $480  by  selling  out 
of  3  %  stock  at  67  and  investing  in  4  %  at  par.  What 
amount  of  4  %  stock  did  he  buy  ? 

26.  A  man  sells  out  of  3  %  stock  at  671-  and  invests  in 
4  %  stock  at  99i  ;  his  income  was  decreased  by  $480. 
What  amount  of  3  %  stock  did  he  sell,  brokerage  |  ? 

27.  Bought  $4800  stock  at  75.  At  Avhat  price,  per  $100 
share,  must  I  sell  it  to  gain  $150  ? 

28.  A  man  receives  a  half-yearly  dividend  of  4  %  on 
the  amount  of  his  stock^,  and  invests  it  in  the  same  stock 
at  120.  His  next  half-yearly  dividend  is  $496.  What  was 
the  amount  of  the  first  dividend  ? 

29.  What  must  be  the  price  of  consols  in  order  that  after 
deducting  an  income. tax  of  2%  an  investor  may  make 
3|-  %  on  his  money,  the  consols  paying  3  %  ? 

30.  A  man  lias  $9000  invested  in  a  4  %  stock  at  90,  and 
$12000  invested  in  a  5  %  stock  at  125  ;  he  transfers  from 
the  latter  to  the  former  a  sum  sufficient  to  make  the  in- 
comes from  tlie  different  stocks  the  same.  What  is  the 
amount  of  money  transferred  ? 

31.  The  expense  of  constructing  a  railroad  was  $4^000,- 
000,  of  which  40  %  Avas  borrowed  on  mortgage  at  6  %, 
and  the  remainder  is  held  in  shares.  What  must  be  the 
average  weekly  receipts  to  pay  the  shareholders  5  %,  the 
working  expenses  being  65  %  of  the  gross  receipts  ? 

32.  The  yearly  gain  of  a  company  whose  capital  stock 
is  $1,000,000,  is  $55,000.  What  rate  of  dividend  can 
they  declare  to  ordinary  shareholders,  after  paying  8  % 
on  the  preference  stock,  which  is  one-half  of  the  whole 
amount  ? 
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33.  Which  is  the  more  profitable  investment,  6  %  stock 
at  128,  or  5  %  stock  at  99_,  brokerage  -i  ? 

34.  The  whole  stock  of  a  company  is  $1,000,000,  the  net 
gain  is  sufficient  to  pay  6  %  on  the  whole  amount.  The 
company  pays  2|  %  to  ordinary  shareholders,  the  balance 
giving  8  %  on  the  preference  stock.  What  was  the  amount 
of  the  preference  stock  ? 

35.  A  company  with  a  capital  of  $200,000  paid  8  % 
dividend  to  its  shareholders.  Afterwards  ncAv  stock  was 
issued,  and,  with  the  same  amount  of  gain,  the  company 
paid  only  5  %.  What  was  the  amount  of  the  new  stock 
issued  ? 

36.  A  man  invests  $6,000  in  3  %  stock  at  75  ;  he  sells 
out  at  80,  and  invests  ^  of  the  proceeds  in  3|  %  stock  at 
96,  and  the  remainder  in  5  %  stock  at  par.  Find  his  in- 
come from  the  latter  investments. 

37.  What  per  cent,  is  gained  on  money  by  investing  in 
a2|%  stock  at  60? 

38.  I  sold  some  stock  at  a  discount  of  10%  and  made 
121%  on  my  money  ;  at  what  rate  of  discount  did  I  buy  ? 

39.  When  money  is  worth  4%,  what  ought  to  be  the 
price  of  consols  which  pay  3%  ? 

40.  A  man  invests  $40,000  in  51%  stock  at  79f,  and 
$60,000  in  71%  stock  at  119f,  brokerage  in  each  case  |; 
what  is  his  total  income,  and  what  does  the  broker  receive 
for  his  services  ? 

41.  A  person  owns  $15,000  bank  stock  paying  5%,  which 
he  sells  and  invests  the  proceeds  in  6%  stock  at  120,  his 
income  being  increased  by  $60  ;  find  the  price  at  which 
he  sold  the  first  stock. 

42.  What  sum  invested  in  a  5%  stock  at  115  will  yield 
a  net  income  of  $1779  after  paying  an  income  tax  of  15 
mills  on  the  dollar  on  all  over  $400  ? 

43.  Money  being  worth  5%  per  annum,  what  sum  should 
be,  paid  for  a  $1000  bond,  bearing  annual  interest  at  6%, 
to  be  paid  off"  at  par  at  the  end  of  5  years  ? 

44.  How  much  stock,  at  12%  discount,  must  be  bought, 
and  sold  at  8%  discount,  to  make  a  clear  gain  of  $100, 
brokerage  each  way  |  ? 

45.  What  must  be  the  price  of  5%  stock  to  gain  8%  on 
money  invested  ? 
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46.  A  man  invested  a  certain  sum  of  money  in  a  6% 
stock  at  119|,  brokerag"e  |,  and  lialf  as  much  more  in  a 
5%  stock  99 1,  brokerage  ^  ;  his  income  from  the  two  in- 
vestments was  $900.  How  mach  did  he  invest  in  each 
kind  of  stock  ? 

47.  Which  is  the  better  investment,  5%  stock  at  11.3,  or 
6%  stock  at  134  ?  ' 

48.  If  $1200  4%  stock  be  sold  at  90,  and  tlie  proceeds 
Invested  at  4|%  per  annum ;  find  the  change  in  income. 

49.  A  person  invests  £2.362  10s.  in  3  per  cent,  consols, 
which  he  sells  when  they  have  risen  |,  thereby  gaining 
15  guineas  ;  at  what  price  did  he  buy  ? 

50.  A  man  purchases  £1400  stock  in  three  per  cent, 
consols  at  94|,  and  also  invests  £3150  in  the  purchase  of 
Russian  inscribed  five  per  cent,  loan  at  94  j  ;  how  much 
stock  has  he  standing  in  his  name?  If  he  sells  the  consols 
at  951,  and  the  Russians  at  96^,  what  docs  he  gain  or  lose 
by  the  transaction?  [Brokerage  on  Consols  ^,  on  Rus- 
sians ^.] 

SIMPLE  INTEREST. 

1.  If  5%  of  the  sum  lent  is  charged  for  the  use  of  money 
for  one  year,  how  many  dollars  should  be  paid  for  the  use 
of  $100  for  one  year  ?  "  For  the  use  of  $300  for  one  year  ? 
For  the  use  of  $500  for  one  year  ? 

2.  If  6%  of  the  sura  lent  is  charged  for  the  use  of  money 
for  one  year,  how  many  dollars  should  bo  paid  for  the  use 
of  $450  for  one  year  ?  For  the  use  of  $275  for  one  year  ? 
For  the  use  of  8242.75  for  one  year  ? 

3.  If  4%  of  the  sum  lent  is  charged  for  the  use  of  money 
for  one  year,  how  many  dollars  should  be  paid  for  the  use 
of  $100  for  2  years  ?  For  the  use  of  $100  for  3  years  ?  For 
the  use  of  $300  for  4  years  ? 

4.  If  6%  of  the  sum  lent  is  charged  for  the  use  of  money 
for  one  year,  how  many  dollars  should  be  paid  for  the  use 
of  $100*^  for  one-half  oif  a  year?  For  the  use  of  $100  for 
one-third  of  a  year  ?     For  the  use  of  $100  for  2  months  ? 

5  At  6%  a  year,  find  the  interest  on  $300  for  2  years 
and  6  months  ;  on  $450  for  73  days ;  on  $720  for  3  years 
and  146  days. 
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6.  At  5%  per  annum,  find  the  interest  on  $400  for  U 
years  ;  on  $725  for  2^  years  ;  on  $620.40  for  219  days. 

7.  Find  tlie  simple  interest  on 

(a)  $1200       for  3     years  at  4%  per  annum. 

(6)  $1750 
(c)  $926.50 
{d)  $1827.60 
(e)  $925.40 
(/) $1000 
(g)  $1263.80 
(h)  £1800  12s.  6d.  for  2  years  and  146  days  at  5%  per 

annum. 

8.  I  loan  $100  for  one  year  at  6%  ;  what  sum  should  be 
returned  to  me  at  the  end  of  the  year  ? 

9.  Find  the  amount  of  $1200  loaned  for  three  years   at 
4%  per  annum. 

'  10.  Find  the  amounts  in  the  different  examples  in  num- 
ber 7  above,  using-  8%  in  each  case. 

11.  Find  the  interest  on  $1400  loaned  on  May  1st,  1890, 
and  returned  Nov.  14th,  1890,  at  8%  per  annum. 

12.  Find  the  interest  on  $1650  from  Jan.  1st,   1889,  to 
Oct.  28th,  1890,  at  6%  per  annum. 

13.  Find  the  amount  of  $1275  from  July  4th,   1888,  to 
Jan.  15th,  1890,  at  8%  per  annum. 

14.  Bought  a  farm  for  $5,500  to  be  paid  in  6    months, 
with  interest  at  4%  ;  find  the  amount  of  the  payment. 

15.  The  interest  on  $550  for  2  years  is  $44  ;  find  the 
interest  on  $100  for  1  year  at  the  same  rate. 

16.  The  interest  on  $840  for  1   year  and  146  days   is 
$58.80  ;  find  the  interest  on  $650  for  2  years  at   the   same 

rate. 

17.  What  is  the  rate  per  cent.,   when  the  interest  on 
$1440  for  If  years  is  $72  ? 

18.  Find  the  rate    per   cent,    per    annum    when    $400 
amounts  to  $448  in  3  years. 

19.  $1200  amounts  to  $1290  in  2  years  and  6  months  ; 
find  the  rate  per  cent,  per  annum. 

20.  $1500  amounts  to  $1515  from  Oct.  28th  to  Jan.  9th  ; 
find  the  rate  per  cent,  per  annum. 

21.  In  how  many  years  will  $500  amount  to  $600  at  4%  ? 
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22.  In  what  time  will  $1200  amount  to  $1340  at  3%? 

23.  In  what  time   will   ,$100  amount   to  $200  at   6%? 
What  Avoulcl  be  the  amount  of  §579. 89  in  the  same  time  ? 

24.  In  what  time  will  §397.19  doable  itself  at  4%? 

25.  In  Avhat  time  will  any  sum  of  money  double  itself 
at  3%  ? 

26.  At  4%  for  3  years,  the  interest  is  what  fraction  of 
the  sum  lent  ? 

27.  At  5%  for  4  years,  the  interest  is  what  fraction  of 
the  principal  ? 

28.  Calculate  what  fraction  the  interest  is  of  the  princi- 
pal in  the  following  : 

(a.)  At  7^%  for  4  years. 
(6.)  At  Gf%  for  2  years, 
(c.)  At  3|%  for  6  years. 
(d.)  At  5%  for  20  years, 
(e.)  At  8%  for  6  months. 
(/.)  At  6%  for  4  months. 
(g.)  At  10%  for  292  days. 

29.  In  one  year  the  interest  is  -jV  of  the  sum  lent ;  in 
how  many  years  will  the  interest  equal  the  sum  lent  ? 

30.  At  5%  per  annum,  in  hoAv  many  years  will  the  in- 
terest equal  the  sum  lent? 

31.  In  what  time  Avill  a  sum  of  money  doul)le  itself  at 
6|%?     At5r/o?     At2%? 

32.  In  what  time  will  a  sum  of  money  treble  itself  at 
4%  ?     At  6%  ?     At  74%  ? 

33.  Tlie  rent  of  a  house,  at  §20  a  month,  pays  the  taxes 
at  1|%  of  value  of  house,  and  G^%  on  the  money  invested  ; 
what  is  the  value  of  the  house  ? 

34.  What  monthly  rent  will  j.ay  the  taxes  at  1%  of 
value,  and  8%  on  the  money  invested  in  a  liousc,  for  which 
$8000  was  paid  ? 

35.  What  is  the  rate  per  cent,  per  annum  when  the  in- 
terest on  §511,000  for  5  days  is  §280? 

3().  The  interest  on  §400  for  1  year  at  a  certain  rate, 
together  Avith  the  interest  on  §500  for  the  same  time  at 
tlouble  tli;vt  rate,  amounts  to  §28  ;  find  the  rates. 

37.  The  interest  on  §300  for  2  years  at  a  certain  rate^ 
together  Avith  the  interest  on  §600  for  3  years  at  double 
that  rate,  is  §105  ;  find  the  rates. 
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38.  The  interest  on  S250  for  6  months  at  a  certain  rate, 
tog-etlier  with  the  interest  on  -^450  for  l^  years  at  f  of  that 
rate,  is  $25.25  ;  And  the  rates. 

39.  Find  the  amount  of  $100  in  2  years  at  4  %. 

40.  What  sum  amounts  to  $540  in  2  years  at  4  %  ? 

41.  Find  the  sum  which  in  6  months,  at  5  %,  amounts  to 
1820. 

42.  What  sum  deposited  in  a  bank  now  at  4  %  will,  in 
9  months,  amount  to  $1339  ? 

43.  What  sum  deposited  at  6  %  will,  in  219  days,  amount 
to  enoUg'h  to  pay  the  taxes  on  a  building-  worth  $50,000, 
taxed  at  15  mills  on  the  dollar? 

44.  A  man  has  an  offer  of  $1500  cash,  or  $1650  in  9 
months  ;  which  is  the  better  offer,  money  being-  worth  8  % 
per  annum  ? 

45.  $250  amounts  to  $275  in  a  certain  time.  What  sum 
will  amount  to  $275  in  one-half  of  the  time  ? 

46.  A  person  borroAved  money  for  3|-  years  at  8  per 
cent., (and  repaid  principal  and  interest  with  $320.)  How 
much  was  borrowed  ? 

47.  A  person  borrowed  money  for  two  years.  For  the 
first  year  he  paid  5  %,  and  the  second  year  6  %.  At  the 
end  of  the  time  he  paid  back  $166.  How  much  was  bor- 
rowed ? 

48.  '^  To  find  the  interest  on  a  sum  of  money  at  6  %,  mul- 
tiply the  suAU  by  one-half  of  the  number  of  months,  and 
remove  the  decimal  point  two  places  to  the  left."  Explain 
the  rule. 

49.  A  offers  for  a  house  $2180,  payable  at  the  end  of  3 
years  ;  B  offers  $455  ca  sh  and  $455  at  the  end  of  each  year 
for  3  years  ;  C  offers  81 600  cash.  Which  of  these  is  the 
best  offer,  money  being-  worth  8^  per  cent.  ? 

50.  If  I  borrow  $1200  for  3  years  at  5%,  with  the  under- 
standing- that  the  interest  due  at  the  end  of  each  year  shall 
form  part  of  the  principal  for  the  next  year,  how  much 
shall  I  have  to  pay  at  the  end  of  the  3  years  ? 

51.  A  man  engag-ed  in  business  was  making-  15%  each 
year  on  his  capital  of  $15000  ;  he  g-ave  up  his  business  at 
a  sacrifice  of  10%  of  his  capital,  and  loaned  his  money  at 
8% ;  what  amount  of  income  did  he  lose  yearly  ? 
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52.  A  dealer  boug-lit  I^l'OOO  worth  of  liour  on  6  montlis' 
credit,  and  sold  it  immediately  for  12J%  advance.  If 
from  the  proceeds  he  deposited  in  the  bank  sufficient  money 
to  amount  to  the  $2000  at  the  end  of  the  six  months,  rate 
5%,   what  sum  had  he  left  ? 

53.  What  does  a  dealer  gain  by  buying  goods  for  $2500 
at  6  months'  credit,  and  selling  immediately  for  $2800, 
banks  paying  6%  on  deposits  ? 

54.  The  interest  on  a  sum  of  money  amounts  to  ^^  of  the 
sum  in  7^  years ;  find  the  rate  per  cent. 

55.  The  interest  on  $5000  in  a  certain  time  amounts  to  | 
the  interest  on  $100,000  for  1  month  at  6%  ;  find  the  time. 

56.  In  what  time  Avill  $1.38i  amount  to  $l.()(i|,  at  5% 
per  annum  ? 

BANK  DISCOUNT. 

1.  I  hare  in  my  possession  the  written  promise  of  John 
Jones  to  pay  me,  or  any  person  I  may  name,  $1200  at  the 
end  of  90  days  ;  the  Bank  of  Commerce  gives  me  $1200,  less 
the  interest  on  it  for  93  days  at  6%,  for  my  claim  against 
Jones.    How  much  do  I  receive  ? 

2.  $500^.  Toronto,  June  1st,  1890. 
Four  months  after  date  I  promise  to  pay  John  Jones,  or 

order,  the  sum  of  Five  Hundred  -{'^j^  Dollars,  at  Dominion 
Bank  here.     Value  received.  Henry  Smith. 

{a)  On  what  date  will  this  note  be  paid  by  Smith  ? 

(6)  If  Jones  sells  this  note  to  a  bank  on  June  15th,  how 
many  days'  interest  will  the  bank  deduct  from  the  amount 
of  it? 

(c)  How  much  will  Jones  receive  if  the  bank  discounts 
at  (5%  ? 

(d)  What  is  the  discount  ? 

Find  (a)  the  day  of  maturity,  (h)  the  time  between 
day  of  discount  and  day  of  maturity,  (c)  the  discount,  (d) 
the  iwoceeds  of  the  following  notes  : 

3.  $1000,7^.  Hamilton,  March  Ut,  1890. 
Six  months  after  date  I  promise  to  pay  Oliver  Bland,  or 

order,  the  sura  of  One  Thousand  Yrrfr  Dollars,  at  ray  office 
here.     Value  received.  John  Smith. 

Discounted,  June  4th,  1890,  at  5%. 
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4.  $2S6&^%\.  Toronto,  Feb.  14tn,1890. 
Sixty  clays  after  date  I  promise  to  pay  to  the  order  of 

Fi'ank  Smith,  Two  Thousand  Three  Hundred  and  Fifty- 
six  ^y'y  Dollars,  at  Imperial  Bank  here.     Value  received. 
Discounted  immediately  at  G%.  G.  Brown. 

5.  $1250jM^.  Parkdale,  Jan.  15th,  1890. 
Three  months  after  date  I  promise  to  pay  to  Dan.  Wrig-ht, 

or  order,  the  sum  of  One  Thousand  Two  Hundred  and 
Fifty  -jOq"^  Dollars,  at  Standard  Bank  here.     Value  received. 

Samuel  Nattrass. 
Discounted  Feb.  1st,  1800,  at  ^%. 

6.  $5640yVV  Barrie,  Ont.,  May  23rd,  1888. 
Four  months  from  date  I  promise  to  pay  James  French, 

or  order,  at  my  office  here,  the  sum  of  Five  Thousand  Six 
Hundred  and  Forty  ^y^  Dollars.     Value  received. 

Abram  Wilkes. 
Discounted  July  2nd,  1888,  at  8%. 

7.  $2769 i<LV  Grimsby,  Ont.,  Dec.  Isf,  1889. 
Ninety  days  from  date  I  promise  to  pay  William  Barker, 

or  order,  the  sum  of  Two  Thousand  Seven  Hundred  and 
Sixty-nine  -^^^  Dollars.      Value  received. 

Ernest  Smith. 
Discounted  Dec.  24th,  at  6%. 

8.  $275^*\f^.  Harriston,  April  1st,  1890. 
Four  months  after  date  I  promise  to  pay  Thomas  Wright, 

or  order,  the  sum  of  Two  Hundred  and  Seventy-five  j*'^"^ 
Dollars.     Value  received.  Thomas  Jones. 

Discounted  June  4th,  1890,  at  8%. 

9.  $4000jO(0^.  Toronto,  Nov.  29fh,  1889. 
Three  months  after  date  I  promise  to  pay  Georg-e  Holmes, 

or  order,  the  sum  of  Four  Thousand  ^^  Dollars  at  Bank 
of  Commerce  here.         Value  received.  Sam  Smith. 

Discounted  Dec.  1st,  1889,  at  8%. 

10.  $1234^yV-  New  York,  May  6tli,  1890. 
Six  months  after  date  I  promise  to  pay  Henry  Yorker, 

or  order,  the  sum  of  One  Thousand  Two  Hundred  and 
Thirty-four  and  -^-^'^  Dollars,  at  First  National  Bank  here. 
Value  received.  George  Gould. 

Discounted  June  4th,  1890,  at  6%. 
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11.  $4001°^°,.  Port  Hope,  Jan.  29th,  1S90. 
Tliirty  days  after  date  I  promise  to  pay  William  James, 

or  order,  the  sum  of  Four  Hundred  /jy^'g- Dollars,  at  Bank 
of  Toronto  here.     Value  received.  Henry  Scott. 

Discounted  immediately  at  8%. 

12.  $576y^^.      -  Whitby,  Feh.  3rd,  1888. 
Four  months  after  date,  we  promise  to  pay  to  the  order 

of  Charles  Beemer  the  sum  of  Five  Hundred  and  Seventy- 
six  and  y^jj  Dollars,  at  our  ofticc  here.     Value  received. 

A.   WiLMOT  &  Co. 

Discounted  Mar.  1st,  1888,  at  8  %. 

18.     $480^.  Paris,  Feb.  6th,  1887. 

Three  months  after  date,  I  promise  to  pay  Samuel  Cole, 
or  order,  the  sum  of  Four  Handred  and  Eighty  Dollars, 
at  the  Standard  Bank  here,  Avith  interest  at  5%.  Value 
received.  Thomas  Johnson. 

Discounted  Feb.  18th,  1887,  at  G  %. 

14.  12000^.  Toronto,  Mar.  4th,  1889. 
Sixty  days  after  date,  I  promise  to  pay  to  the  order  of 

Henry  Graliam  the  sum  of  Two  Thousand  Dollars,  at  the 
Imperial  Bank  here,  with  interest  at  (5%.     Value  received. 

Alexander  McCuaig. 
Discounted  immediately^  at  8  %. 

15.  $4200^.  Port  Hope,  Aug.  25th,  1887. 
Ninety  days  after  date,  T  promise  to  pay  Thomas  Scott, 

or  order,  the  sum  of  Four  Thousand  Two  Hundred  Dollars, 
at  the  Bank  of  Montreal  here,  with  interest  at  7  %.  Value 
received.  George  Kelly. 

Discounted  Sept.  1st,  at  8  %. 

IG.  When  must  notes  dated  and  drawn  as  follows  be 
paid  : — • 

(a)  Jan.    SOtli,  at  1  month? 

(b)  Jan.    2;)th,  at  1  month  ? 

(c)  Jan.    28th,  1888,  at  1  month  ? 

(d)  Dec.    31st,  at  2  months  ? 

(e)  Nov.  2i)th,  at  3  months? 

17.  The  interest  on  any  sum  for  73  days,  at  5  %,  is 
what  fraction  of  the  sum  lent  ? 

18.  The  interest  on  a  note  for  95  days,  at  6%,  is  wliat 
fraction  of  the  amount  of  the  note  ? 
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19.  A  bank  discounts  a  92-day  note  at  6  %.  Find  what 
fraction  the  discount  is  of  the  face  value  of  the  note. 

20.  A  bank  charges  what  fraction  of  the  face  of  a  note, 
when  discounted  73  da>'S  before  it  matures^  at  10  %  ? 

21.  What  fraction  of  the  face  value  of  a  note  does  one 
receive  from  a  bank  Avhich  discounts  it  at  6  %,  90  days 
before  it  is  due  ? 

22.  A  note  is  discounted  60  days  before  due  at  8  %,  and 
the  proceeds  amount  to  $360.20.  Find  the  face  value  of 
the  note. 

23.  What  must  be  the  face  value  of  a  note  made  June 
1st  at  3  months,  and  discounted  immediately  at  8  %,  to 
produce  $870? 

24.  What  must  be  the  face  value  of  a  note  made  May 
25th  at  4  months,  and  discounted  June  3rd  at  6  %,  to  pro- 
duce 8357.98  ? 

25.  A  note  for  $730  was  discounted  45  days  before  it 
matured  and  produced  $724.60.  What  was  the  rate  of 
discount  ? 

26.  A  man  received  from  a  bank  $990  for  a  note  of 
$1000,  73  days  before  it  was  due ;  Avhat  was  the  rate  of 
discount  ? 

27.  The  discount  on  a  note  for  $1825,  which  matures  on 
Aug-.  1st,  and  was  discounted  on  June  4th,  was  $20.30 ; 
find  the  rate  of  discount. 

28.  The  discount  on  a  note  of  $1460,  discounted  40  da^^ 
before  it  was  legally  due,  was  $20 ;  find  the  rate  of  dis- 
count. 

29.  For  what  sum  must  a  note  be  drawn  on  June  1st, 
1890,  payable  in  90  days,  so  that  when  it  is  discounted  on 
June  14th,  at  8%,  the  proceeds  will  amount  to  8358.60? 

30.  A  note  for  $1460,  discounted  on  May  23rd,  1888,  at 
6%,  yielded  $1448.48.  When  was  the  note  nominally 
due  ? 

31.  A  ninetv-day  note,  for  8292,  was  discounted  on 
Dec.  20th,  1887,  at  8%,  and  yielded  $289.12.  On  what 
date  was  the  note  drawn  ? 

32.  A  sixty-day  note,  for  $1200,  with  interest  at  6%,  is 
discounted  on  the  day  it  is  made  at  6%.  Find  the  pro- 
ceeds. 

12 
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PARTIAL  PAYMENTS. 

$3500^^  Toronto,  MarcJi  1st,  1888. 

On  demand,  I  promise  to  pay  Henry  Reid,  or  Order,  the 
sain  of  Three  Thousand  Five  Hundred  Dollars,  for  value 
received,  with  interest  at  5  per  cent  per  annum. 

Thomas  Knott. 
On  this  note  the  following-  payments  were  made  : 
May  13th,  1888,'  S500. 
Sept.  6th,  1888,  SlOOO. 

1.  Wliat  amount  of  interest  was  due  on  May  13th  ? 

2.  By  how  much  did  the  payment  on  May  13th  exceed 
the  interest  due  ? 

3.  By  how  much  docs  the  payment  reduce  the  principal  ? 

4.  What  amount  of  interest  was  due  on  Sept.  6th  '? 

5.  By  how  much  did  the  payment  on  Sept.  6th,  exceed 
the  interest  due  ? 

6.  What  amount  did  Knott  owe  Reid  after  making  the 
payment  on  Sept.  6th  ? 

7.  How  much  was  due  Reid  on  Nov.  18th,  1888  ? 
85000^  Toronto,  May  3rd,  1889. 

On  demand,  I  promise  to  pay  Thomas  Scott,  or  Order, 
the  sum  of  Five  Thousand  Dollars,  for  value  received, 
with  interest  at  6%  per  annum.  George  Cole. 

The  note  was  endorsed  as  follows  : 
July    loth,    1889,  $40. 
Sept.  28th,    1889,  S1200. 

8.  What  amount  of  interest  was  due  on  July  15th  ? 

9.  By  how  much  does  the  interest  due  on  July  15th  ex- 
ceed the  payment  made  on  that  date? 

Note.— If  the  payment  made  at  any  time  is  less  than  the  interest  due 
at  that  time,  this  payment  is  added  (without  interest)  to  the  next  suc- 
ceeding payment,  and  no  re(hiction  of  principal  is  made  until  the  sum 
of  the  payments  exceeds  the  interest  due  at  the  time  of  the  last  pay- 
ment. 

10.  ^Vhat  is  the  whole  amount  of  interest  due  on  Sept. 
28th  ? 

11.  By  how  much  does  the  amount  of  the  two  payments 
exceed  the  interest  due  ? 

12.  How  much  does  Cole  owe  Scott  on  Jan.  1st,  1890  ? 
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$400^.  MiMico,  Jan.  1st,  1890. 

On  demand,  I  promise  to  pay  William  Hill,  or  Order, 
the  sum  of  Four  Hundred  iJollars,  for  value  received, 
with  interest  at  6  %  per  annum.  Calvin  Kemp. 

On  this  note  the  following-  amounts  were  paid  : — 
March  15th,  1800,  $20. 
July     10th,    .   "     .$6. 
Sept.    20th,       t>     $150. 

13.  How  much  was  due  on  Dec.  24th,  1890  ? 

14.  The  folloAving-  payments  were  made  on  a  demand 
note  for  $1000,  draAvn  March,  1st,  1888,  bearing-  interest  at 
8  %  :  June  1st,  1888,  $300 ;  Sept.  1st,  1888,  $10 ;  Jan.  1st, 
1889,  $100  ;  June  1st,  1889,  $400.  How  much  was  due  on 
June  1st,  1890  ? 

15.  A  man  bought  a  city  lot  for  $2000,  giving-  $500 
cash,  and  making-  an  agreement  to  pay  6  %  interest  on  the 
balance,  with  the  privilege  of  paying  off  any  part  of  the 
principal  at  any  time  when  interest  has  been  paid  up  to 
date.  The  transaction  took  place  on  April  1st,  1889.  On 
Sept.  1st,  1889,  he  paid  $500 ;  on  Jan.  1st,  1890,  he  paid 
$600.     How  much  remained  due  on  June  lst_,  1890? 

16.  On  a  demand  note  of  $950,  made  Jan.  25th,  1888, 
bearing  interest  at  7  %  per  annum,  the  following  payments 
were  made :  March  2nd,  1888,  $225 ;  May  5th,  1888, 
$174.19  ;  June  29th,  1888,  $187.50.  What  sum  was  due 
on  Jan.  1st,  1889  ? 

17.  A  mortgage  for  $3400,  dated  Sept.  13th,  1886,  had 
endorsed  upon  it  the  following  sums  :  April  20th,  1887, 
$800 ;  July  2nd,  1887,  $600  ;  July  2nd,  1888,  $1000.  How 
much  would  pay  off  the  mortgage  on  Jan.  2nd,  1889,  the 
mortgage  bearing  interest  at  5  %  ? 

$2000^  '     London,  Jan.  4th,  1888. 

One  year  after  date,  for  value  received,  I  promise  to 
pay  Mack  Jones,  or  order,  the  sum  of  Two  Thousand  Dol- 
lars, at  Molson's  bank  here.  William  Kerr. 

On  Jan.  7th,  1889,  Jones  paid  on  this  note  $1200,  agree- 
ing to  pay  interest  at  8  %  per  annum  until  he  paid  the 
balance.  He  made  the  following  payments  :  April  7th, 
1889,  $300  ;  June  7th,  1889,  $200. 

18.  How  much  remained  due  on  Dec.  7th,  1889  ?  (Rec- 
kon time  by  months). 
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10.  I  borrowed  $600  on  June  30th,  1888,  ag-rceing-  to 
pay  71  %  interest  on  the  principal,  reserving-  the  right  to 
pay  off  any  part  of  the  principal  when  th«  interest  is  paid 
up  to  date. '  On  Sept.  11th,  1888,  I  paid  $200 ;  on  June  30th, 
1889,  I  paid  $150  ;  what  payment  made  on  Jan  31st, 
1891,  cancelled  the  debt  ? 
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1.  The  interest  on  $100  for  5  days  equals  the  interest 
on  what  sum  for  1  day  ? 

2.  On  what  sum  does  the  interest  for  1  day  equal  the 
interest  on  $50  for  10  days  ? 

3.  The  interest  on  $125  for  4  days  equals  the  interest 
on  what  sum  for  1  day  ? 

4.  The  interest  on  $500  for  1  day  equals  the  interest  on 
$50  for  how  many  days  ? 

5.  HoAV  many  davs'  use  of  $40  is  ecpml  to  the  use  of 
$600  for  1  day  ? 

6.  How  many  days'  use  of  $60  is  equal  to  the  use  of 
$900  for  1  day  ?     • 

7.  How  many  days'  interest  on  $50  is  equal  to  12  daj^s' 
interest  on  $62.50? 

8.  Jones  loans  me  $200  for  4  months  ;  for  how  many 
months  should  I  loan  him  $160  to  balance  the  favour  ? 

9.  How  many  months'  use  of  $1000  is  equal  to  the  use 
of  $600  for  5  months '? 

10.  Smith  loaned  me  $300  for  4  months,  $500  for  3 
months,  and  $450  for  2  months  ;  hoAV  much  money  loaned 
Smith  for  1  month  would  balance  the  favour  ? 

11.  I  owe  $400,  due  in  6  months,  and  $100,  due  in  11 
mouths  ;  when  may  1  ]r,\.\  $500  and  equitably  cancel  the 
debt  ? 

12.  I  owe  $500,  due  (i  months  ag-o  ;  $800,  due  i;^  months 
ag'o ;  how  many  months'  intci'cst  should  1  pay  on 
($8()()  +  $5()0),  in  ;i<l(lii  ion  to  paying-  $1300,  to  cancel  my 
indel)teducss  ? 
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13.  Bought  from  Morton  &  Co.,  goods  on  following- 
terms  : — (jroods  worth  1^1700,  cash  ;  ??1500  payable  in  20 
days  ;  $1700  payable  in  40  days  ;  at  what  time  might  the 
$4900  be  paid  in  one  payment  ? 

14.  Find  the  equated  time  of  payment  of  the  following  : 
$100  due  in  30  days  ;  $800  due  in  40  days  ;  $600  due  in 
60  days. 

15.  Bought  from  Eaton  &  Co.,  goods  amounting  to  $2400 
on  the  following  terms  :  $400  cash,  $1200  due  in  10  days, 
$800  due  in  30  days  ;  find  the  equated  time  of  payment. 

16.  Find  the  average  term  of  credit  of  §500  due  in  10 
days,  $600  due  in  12  days,  and  $900  in  22  days. 

17.  A  man  owes  a  debt  of  $2400,  due  in  six  months.  He 
pays  I  of  it  in  3  months,  ^  of  it  in  5  months  ;  when  does 
the  remainder  become  due  ? 

18.  A  merchant  bought  on  Jan.  2nd,  goods  on  the  fol- 
lowing terms  of  credit :  $1200  cash,  $1800  due  in  30  days, 
and  $1000  due  in  40  days  ;  what  is  the  average  term  of 
credit  ? 

19.  Bought  from  A.  White  &  Co.,  on  June  3rd,  goods  as 
follows  :  $1800  cash,  $2400  on  30  days,  $800  on  60  days. 
I  settled  by  paying  $4000  cash  and  giving  my  note  for 
the  balance.     Find  the  time  of  the  note. 

20.  A  debt  of  $5000  is  due  in  40  days  ;  $2000  is  paid 
15  days  before  the  debt  is  due,  and  $1500,  12  days  before 
the  debt  is  due  ;  when  should  the  balance  be  paid  ? 

21.  Find  the  average  term  of  credit,  and  the  equated 
time  of  payment  from  June  1st,  of  $400  due  in  30  days, 
$600  due  in  40  days,  and  $500  due  in  60  days. 

22.  A  merchant  bought  goods  from  the  wholesale  house 
as  follows  :  Mar.  4th,  $800  on  ,30  days'  credit ;  June  15th, 
$1200  on  35  days'  credit.  Y7hen  may  the  merchant  equit- 
ably pay  the  $2000  ? 

23.  Bought  merchandis-e  from  Macdonald  &  Co.,  as  fol- 
lows :  June  1st,  $400  on  30  days  ;  June  10th,  8850  on  40 
days  ;  July  3rd,  $1200  on  30  days.  Find  the  equated 
time. 

24.  I  owe  a  friend  $400,  due  40  days  since  ;  $600,  due 
now  ;  $1000,  due  in  30  days  ;  find  the  equated  time. 
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25.  One-fifth  of  a  debt  was  due  10  days  ago  ;  one-half  is 
due  now  ;  the  balance  in  20  days.  Find  the  equated  time 
of  payment. 

26.  Find  the  equated  time  of  the  following-  sales  : — 

June    20th,  a  bill  of  $500  at  30  days. 
July     4th,  "     "     "      600  "  15      " 
Aug-ust  1st,   "     "     "      450  "   60      " 
n    lOth,   "     "     "      800  "  90      " 

27.  Find  when  the  balance  of  the  following  account 
should  be  paid  : — 

Dr.  John  Jones.  Cr. 


1890. 

1890. 

May     1 

To  mdse.  at  30  days.  . . . 

$800 

May  20 

By  Cash 

§1000 

May  15 

II        II        II    II       11    .  ... 

600 

June  15 

II       II     .... 

500 

June  12 

II        II       II  fiO      II    .  ... 

1000 

28.  How  much  must  be  paid  Jan.  1st,  1891,  to  balance 
this  account,  allowing  interest  at  8%  per  annum  ? 

29.  What  is  the  equated  time  of  payment  of  the  balance 
of  the  following  account,  alloAviiig  30  days' credit  on  all 
dcl)it  items  ? 

Dr.  Sam.  S.mith.  Cr. 


1890. 
Jail.     5  To  mdse 
Jan.  20   ,1       ,1 
Feb.     1|  M       II 
Feb.  15   II      II 


$840 
900 
750 
800 


1890. 
Feb.    1  By  Cash .$1500 


Feb.  20  M 


500 


30.  How  much  must  be  paid  to  balance  this  account  on 
June  1st,  1890,  allowing  interest  at  6%  ? 
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COMPOUND    INTEREST. 

1.  I  deposit  in  tlie  Standard  Bank  $100,  on  whicli  I  am 
to  receive  interest  at  tlie  rate  of  4%  per  annum. 

How  mucli  is  there  to  m.y  credit  at  tlie  end  of  1  year  ? 

2.  If  I  leave  the  deposit  and  interest  in  the  bank,  on 
what  sum  should  I  receive  interest  during-  the  second  year  ? 

3.  How  much  is  there  to  my  credit  at  the  end  of  2 
years  ? 

4.  On  what  sum  should  I  receive  interest  during-  the 
third  year  ? 

5.  How  much  is  there  to  my  credit  at  the  end  of  3 
years  ? 

6.  To  what  sum  will  8100  amount  if  left  on  deposit  in 
the  Standard  Bank  for  3  years,  interest  calculated  yearly 
at  4%  ? 

7.  What  is  the  amount  of  Si  in  3  years,  at  4%  per  an- 
num, interest  calculated  yearly  ? 

8.  What  is  the  amount  of  $100  in  4  years,  at  5%  per  an- 
num, interest  calculated  yearly  ? 

9-  What  is  the  amount  of  $150in^4  years,  at  5%  per  an- 
num, interest  calculated  yearly  ? 

10.  What  is  the  compound  interest  on  $150  in  4  years, 
at  5%  per  annum,  interest  calculated  yearly  ? 

11.  Find  the  compound  interest  on  $875.25  in  3  years,  at 
4%  per  annum^  interest  calculated  yearly. 

12.  Find  the  compound  interest  on  $1250  in  3  years,  at 
5%  per  annum,  interest  calculated  yearly. 

13.  By  what  fraction  must  any  g-iven  sum  of  money  be 
multiplied  to  g-ive  the  amount  at  compound  interest  for  3 
years,  at  5%  per  annum,  interest  calculated  yearly  ? 

14.  By  Avhat  fraction  must  $525.35  be  multiplied  to  give 
the  amount  at  compound  interest,  for  4  years,  at  4%  per 
annum,  interest  calculated  yearly? 

15.  John  Smith  deposits  $100  in  a  Saving^s'  Baiik  at  the' 
beg'inriing-  of  each  year,  making-  the  first  deposit  Jan.  1st, 
1885.     How  much  will  there  be  to  his  credit  Jan.  1st,  1891, 
the  bank  paying-  4%  per  annum,  calculated  yearly  ? 

16.  What  sum  of  money  will  g-ive  $150  interest  in  3 
years,  at  4%  per  annum,  compounded  yearly? 
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17.  Find  the  amount  accumulated  at  the  end  of  4  years 
by  a  man  who  invests  |150  now,  and  the  same  sum  at  the 
beginning-  of  each  succeeding  year,  at  4%  compound  in- 
terest, calculated  yearly. 

18.  What  is  the  difference  between  the  simple  and  the 
compound  interest  on  $1275  for  3  years,  at  5%,  compounded 
yearly  ? 

19.  The  difference  between  the  simple  and  the  compound 
interest  on  a  certain  sum  for  4  years,  at  6%,  compoanded 
yearly^  is  $100.     Find  the  sum. 

20.  What  sum  of  money  loaned  at  4%  per  annum,  com- 
pounded yearly,  will  amount  in  4  years  to  $1200  ? 

21.  Find  the  amount  of  $1200  in  2  years,  at  6%  per  an- 
num, interest  calculated  and  added  to  the  principal  at  the 
end  of  each  half  year. 

22.  Find  the  interest  on  $1450  in  1  year  and  6  months, 
at  S^  per  annum,  interest  calculated  half  yearly. 

23.  Find  the  amount  of  $1400  in  2  years  and  6  months, 
at  6%  per  annum,  calculated  yearly. 

24.  Find  the  interest  on  $1  in  2  years  and  73  days,  at 
5%  per  annum,  calculated  yearly. 

25.  AVhat  sum  of  money  will  yield  $400  interest  in  2 
years  and  3  months,  at  4%  per  annum_,  calculated  yearly? 

26.  The  rate  of  increase  of  the  population  of  a  town  is 
10%  per  annum  ;  the  increase  in  the  last  4  years  is  13923. 
What  is  the  present  population  ? 

27.  At  5%  per  annum,  interest  added  yearly, 

(a)  What  is  the  amount  of  $100  at  the  end  of  1  year  ? 

Ans.  $105. 
(h)  Wliat  is  the  amount  of  $1  at  the  end  of  1  year  ? 

Ans.  $1.05;  or  $(Si). 

(c)  What  is  tiie  amount  of  $109.52  at  the  end  of  1  year? 

Ans.  $169.52x1.05,  or 
$169.52  x^^. 

(d)  AVliflt  is  the  amount  of  $A  at  the  end  of  1  year  ? 

Ans.  $A  X  1.05,  o/$A  x  |i. 

(e)  WliMt  is  the  amount  of  $1  at  the  end  of  2  years? 

Ans.  $(1.05)-  or  $(-;.J)^. 

(f)  What  is  the  amount  of  $1  at  the  end  of  3  years  ? 

Ans.  $(1.05)-%  or  ^{ll)\ 
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(gj  What  is  the  amount  of  $1  at  the  end  of  x  years  ? 

Ans.  $(1.05)^  or  $(flY- 

28.  What  is  the  amount  of  $A  at  the  end  of  x  years,  at 
4%  per  annum,  interest  added  yearly  ? 

Ans.   $^x(1.04)^. 

29.  What  is  the  amount  of  $1  at  the  end  of  5  years,  at 
3|%  per  annum,  added  yearly?  Ans.  $(1-035)^. 

30.  What  is  the  amount  of  $1250  at  the  end  of  4  years, 
at  3%  per  annum,  added  yearly  ?       Ans.  S1250  x  (1-03)*. 

31.  What  is  the  compound  interest  on  $1250  for  4  years, 
at  3%'  per  annum,  added  yeavly  ? 

Ans.   $1250^  (1.03)^-1  y. 

32.  What  is  the  compound  interest  on  .1?1500for3  years, 
at  4%  per  annum,  added  yearly  ? 

Ans.  $1500  V  ^  (1.04)-''-l  y. 

33.  Find  the  compound  interest  on  $1789.25,  for  3  years, 
at  4%  per  annum,  added  yearly  ? 

34.  At  6%  per  annum,  compounded  yearly,  find  the 
amount  of  $1  In  3^  years. 

35.  Find  the  amount  of  $1  in  2  years  and  9  months,  at 
6%  per  annum,  payable  yearly  ?       Ans.  $(1.06)-  x  (1-045). 

36.  Find  the  compound  interest  on  $1200,  for  2  years 
and  3  months,  at  8%  per  annum,  added  yearly. 

Ans.  $1200^  (i.08)-'(l-02)-l  }■. 

37.  What  sum,  at  4%  per  annum,  added  yearly,  will 
amount  in  2^  years  to  $16989-7728? 

38.  Find  the  sum  which,  in  2  years,  at  4%  per  annum, 
payable  half  yearly,  amounts  to  $10824-3216. 

39.  The  compound  interest  on  a  certain  sum  for  2  years 
and  73  days,  at  5%  per  annum,  compounded  yearly,  is 
$82.82.     Find  the  sum. 

40.  In  how  many  years  will  a  sum  of  money  doul^le  it- 
self at  10%  per  annum,  compounded  yearly  ? 

41.  At  a  certain  rate,  compounded  yearly,  the  difference 
between  the  interest  for  the  first  year  and  that  of  the 
second  is  $1,  the  diff'erence  between  the  interest  of  the 
second  year  and  that  of  the  third  year  is  $1.05.  Find  the 
rate  per  cent,  per  annum. 

42.  What  rate  per  cent,  per  annum,  compounded  yearly, 
is  equivalent  to  3%  per  half  year,  compounded  half 
yearly  ? 
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43.  TVhat  rate  per  cent,  per  half  year,  compounded  half 
yearly,  is  equivalent  to  6%  per  annum,  compounded 
yearly  ? 

44.  A  sum  of  money  at  compound  interest,  added  yearly, 
amounts  to  $121)600  in  2  years,  and  to  $178506-25  in  4 
years.  Find  the  sum  of  money  and  the  rate  per  cent,  per 
annum. 

45.  $10.50  is  the  compound  interest  on  a  certain  sum 
for  the  second  year,  $11-025  is  that  for  the  third  year. 
Find  the  rate  and  the  sum. 

46.  The  interest  on  a  sum  of  money,  for  one  year,  is 
$50  ;  the  difference  between  the  compound  interest  of  the 
second  year  and  that  of  the  third  is  $2-08  ;  the  difference 
between  that  of  the  third  and  fourth  years  is  $2 •1632, 
Find  the  rate  and  the  sum. 

47.  The  compound  interest  on  a  sum  of  money,  for  4 
years,  is  $254-78784.  The  difference  betAveen  the  interest 
of  the  first  year  and  that  of  the  third  is  84-896 ;  the  dif- 
ference in  the  second  and  fourth  years  is  $5-09184.  Find 
the  rate  and  the  sum. 

48.  The  compound  interest  on  a  sum  of  money,  for  4 
years,  reckoned  yearly,  is  -jVuVVo  o^'  ^lie  sum.  Find  the 
rate. 

49.  The  difference  between  the  interest  at  10%  per  an- 
num, added  yearly,  and  tliat  added  half  yearly^  for  two 
years,  is  $55-06|.     Find  tlic  principal. 

50.  Find  approximately  the  amount  of  $1000  in  10 
years,  at  7%  per  annum,  compounded  yearly. 
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1.  Find  the  amount  of  $100  in  6  months,  at  8%  per 
annum.  Ans.  $104. 

2.  What  sum  plae(Hl  in  a  bank  noAv,  at  8%  per  annum, 
will  amount  to  $104  in  ()  months  ?  Ans.  $100. 

3.  Smith  owes  Jones  $104^  due  in  6  months.  What 
sum  paid  now  will  cancel  the  debt,  money  being-  worth 
8%  per  annum.  Ans.  $100. 

4.  Find  the  amount  of  $100  in  9  months,  at  8%  per  an- 
num. Ans.  $106. 
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5.  "What  sum  placed  at  interest  now,  at  8%  per  annum, 
will  amount  to  §636  in  9  months  ?  Ans.  §600. 

6.  Find  the  present  worth  of  8636^  due  In  9  months, 
money  being-  worth  8%  per  annum.  Ans.  $600. 

7.  Find  the  present  Avorth  of  8800,  due  in  8  months, 
money  being-  worth  6%  per  annum. 

8.  Find  the  present  value  of  81,  due  in  6  months,  money 
being-  worth  8%  per  annum. 

9.  Find  the  present  value  of  Si,  due  in  1  year  and  8 
months,  money  being  worth  6%  per  annum,  compounded 
yearly. 

10.  Find  the  present  worth  of  88000,  due  in  2  years, 
banks  paying-  4%  per  annum,  interest  calculated  yearly. 

11.  What  sum  should  be  deducted  from  81200,  due  in  6 
months^  if  the  debt  is  paid  off  now,  money  being-  worth  4% 
per  annum  ? 

12.  Find  the  true  discount  of  $1350,  due  in  9  months, 
money  being-  w^orth  5%  per  annum. 

13.  Find  the  true  discount  of — 

(a)  8485.50,     due  in  146  days,  at  7i%  per  annum. 

(h)  81250.60,      "     11  1  year  and  5  "months,  at  6%  per 

annum. 

(c)  81234.56,  "  1'  2  years,  at  4%  per  annum,  com- 
pounded yearly. 

(dj  817684.95,  "     "  3  years  and  219  days,  at  5%  per 

annum,  compounded  yearly. 

(e)  $1  "     "  5  years,  at  5%  per  annum,  com- 

pounded yearly. 

14.  A  farmer  pays  a  yearly  rental  of  8400.  What 
sum  x)aid  now  would  be  equivalent  to  the  next  three  years' 
rental,  money  being-  worth  5%  per  annum  ? 

Note. — Banks  pay  compound  interest  on  deposits. 

15.  What  sum,  paid  at  the  end  of  2  years,  is  equivalent 
to  8400  paid  at  the  end  of  each  year,  for  three  years, 
money  being-  worth  4%  per  annum  ? 

16.  A  owes  B  8100,  due  in  2  years  ;  8150,  due  in  3  years  ; 
8200,  due  in  4  years.  What  sum  paid  now  would  cancel 
the  debt,  5%  per  annum  ? 

17.  The  rent  of  a  house  is  825  per  quarter  paid  at  the 
end  of  each  quarter.  What  is  the  equivalent  yearly  rental 
paid  in  advance,  4%  per  annum  ? 
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18.  An  estate,  valued  at  $10000,  was  divided  among- 
three  heirs,  whose  ag'es  are  18,  20  and  22  years  rcspee- 
tively,  in  such  a  manner  that  the  value  of  each  share 
when  the  recipient  became  of  age  was  the  same.  Find 
the  division,  money  being  worth  5  %  per  annum. 

ID.  The  present  worth  of  ^a,  due  in  3  years,  is  $b. 
Find  the  present  worth  of  $c,  due  in  2  years. 

20.  The  true  discount  of  $a,  due  in  3  years,  is  8b. 
Find  the  true  discount  of  .$a,  due  in  2  years. 

21.  The  interest  for  a  certain  time  and  rate  is  —  of  the 
principal : — 

(aj  What  is  the  interest  on  $b  ?  Ans.  $a. 

(h)   What  is  the  amount  of  $b  ?  Ans.  6(a  +  b). 

(c)  What  is  the  true  discount  of  $(a  +  b)?         Ans.  Sa. 

(d)  What  fraction  is  the  true  discount  of  the  amount  ? 

a 


Ans. 


a  +  b 


22.  If  the  interest  for  a  certain  time  and  rate  is-^ofthe 

b 

principal,  lind  what  fraction  the  true  discount  is  of  the 

amount  for  the  same  time  and  rate.  .  a 

Ans. 


a  +  b 

23.  Find  what  fraction  the  true  discount  is  of  a  debt, 
due  in  3  years^  at  5%  per  annum,  simple  interest. 

24.  Find  what  fraction  the  true  discount  is  of  the 
amount,  due  in  2  years,  at  4%  per  annum,  compounded 
lialf  yearly. 

25.  By  how  much  does  the  amount  exceed  the  present 
worth  :<^ 

2().  By  how  much  does  the  interest  on  tke. amount  ex- 
ceed the  interest  on  the  present  worth? 

27.  The  difference  between  the  Interest  and  the  true 
discount  on  the  same  sum,  for  2  years  at  5%  per  annum, 
compounded  yearly,  is  S8.20.     Find  the  sum. 

28.  The  true  discount  of  a  certain  sum,  due  in  2i  years, 
at  4%  per  annum^  compounded  half  yearly,  is  83G0. 
Wliat  is  the  sum  ? 
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29.  Tlie  compound  interest  on  a  certain  sum,  for  a  cer- 
tain time  and  rate,  is  $250  ;  tlie  true  discount  for  tlie  same 
time  and  rate  is  $240.     Find  the  sum. 

30.  Tlie  difference  between  the  compound  interest  and 
the  true  discount,  reclvoned  for  the  same  time  and  at  the 
same  rate,  is  -^\  of  the  interest.  The  time  is  2  years. 
Find  tlie  rate. 

31.  The  true  discount  for  3  years  is  |^y  of  the  com- 
pound interest  for  the  same  time.  Find  the  rate  per  cent. 
per  annum,  compounded  yearly. 

82.  The  true  discount  of  8270,  for  6  months,  is  $30. 
Find  the  discount  on  the  same  sum  for  1  year,  interest 
compounded  half  yearly. 

33.  The  true  discount  of  $243,  for  1  year,  is  $51.  Find 
the  discount  on  the  same  sum  for  6  months,  interest  com- 
pounded half  yearly. 

34.  The  compound  interest  on  a  certain  sum  for  the 
second  year  is  $49.92,  and  for  the  third  year  $51  "9168. 
Find  the  sum  and  the  rate  per  cent._,  compounded  yearly. 

35.  The  difference  between  the  compound  interest  on  a 
certain  sum,  for  the  first  and  second  years,  is  $2.40 ;  the 
difference  for  the  second  and  third  years  is  .$2 -496.  Find 
the  sum  and  the  rate  per  cent.,  compounded  yearly. 

3(i.  The  difference  betAvcen  the  compound  interest  on  a 
certain  sum,  for  the  first  and  fourth  years,  is  $12.61. 
Find  the  difference  between  the  interest  for  the  third  year 
and  that  of  the  seventh,  at  5%,  compounded  yearly. 

37.  Find  the  suini  of  money  whose  true  discount  for  one 
year,  at  10%,  is  g-reater  by  $Sfj^-g-  than  the  smn  of  the  true 
discounts  of  one-half  of  it  at  8%^  and  the  other  half  at  12%,- 
for  one  year. 

38.  Boug'ht  a  farm  for  $10000,  payable  one-half  cash, 
the  remainder  in  1  year,  with  interest  at  6%.  I  sell  im- 
mediately for  $12000,  payable  in  3  months,  with  interest 
at  4%.  What  is  my  present  gaiii^  money  being-  worth  5% 
per  annum  ? 

39.  ShoAV  that  the  true  discount  is  the  present  worth  of 
the  interest,  for  the  same  time  and  rate. 

40.  A  town  borrows  $12000,  to  be  repaid,  principal  and 
interest,  in  4  equal  annual  payments.  Find  the  annual 
payment,  money  being-  worth  6%  per  annum. 
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41.  A  sum  of  money  in  2  years,  at  compound  inter- 
est, added  yearly,  amounts  to  $1380.15  ;  tlie  pre^^ent  worth 
of  the  sum  for  1  year  is  ^1200.  Find  th«  rate  and  the 
sum. 

42.  The  difference  between  the  present  worth  of  a  sum 
of  money,  due  in.  2  years,  and  that  of  the  same  sum, 
due  in  4  years,  is  $5.10  ;  the  difference  in  the  case  of  3 
and  5  years  is  $5.00.  Find  the  value  of  money  per  cent, 
per  annam. 

ANNUITIES. 

1.  What  sura  of  money,  loaned  at  4%  per  annum,  inter 
est  payable  yearly,  will  yield  an  annual  income  of  $300 '? 

2.  What  sum  of  money^  loaned  at  5%  per  annum,  inter- 
est payable  yearly,  will  yield  an  annual  income  of  $350? 

3.  A  farm  yields  a  rental  of  $400  yearly.  What  is  the 
value  of  the  farm,  money  being"  worth  6%  per  annum  ? 

4.  What  is  the  present  value  of  a  perpetual  annuitij  of 
$250,  money  being*  worth  4%  per  annun^,  payable  yearly  ? 

5.  What  sum  must  be  paid  for  a  perpetual  annuity  of 
$450,  to  secure  4|%  per  annum  on  the  money  paid  ? 

6.  What  is  the  present  value  of  a  perpetual  annuity  of 
$400,  the  first  instalment  to  be  paid  at  the  end  of  5  years, 
calculated  at  5%  per  annum  ? 

Solution.— The  value  of  a  perpetuity  of  $400  is  $8000. 
The  present  worth  of  $8000 

due  in  4  years  is  $8000  x  (^o)'  Ans. 

NoTic. — An  annuity  begins,  not  at  the  time  of  the  firet  payment,  luit 
one  annuity  interval  before. 

7.  What  is  the  present  value  of  a  perpetual  annuity  of 
$250,  the  first  ])aymcnt  to  ])e  made  at  the  end  of  G  years, 
calculated  at  4%  per  annum  ? 

8.  Find  the  present  value  of  a  perpetual  annuity  of  $200, 
the  first  instalment  to  be  paid  at  the  end  of  5  years,  calcu- 
lated at  4%,  yearly. 

9.  Find  hoAv  much  should  be  paid  for  a  perpetual  annu- 
ity of  $100,  deferred  7  years,  calculated  at  5%,  yearly. 

10.  Find  liow  much  should  be  paid  for  a  perpetual  annu- 
ity of  $100,  deferred  .'J  years,  calculated  at  5%,  yeaiiy. 
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11.  Find  the  present  value  of  an  annuity  of  $100,  de- 
ferred 3  years,  and  to  run  4  years ;  calculated  at  5%, 
yearly. 

Solution. — Take  the  difference  of  the  results  in  exam- 
ples 9  and  10. 

12.  Find  the  present  value  of  an  annuity,  deferred  1 
year,  and  to  run  4  years  ;  calculated  at  5%,  yearly. 

13.  Find  the  present  value  of  an  annual  payment  of  $80, 
paid  at  the  end  of  each  year,  for  4  years,  the  first  pay- 
ment being  made  at  the  end  of  6  months,  money  being- 
worth  4%,  payable  half  yearly. 

14.  What  sum  invested  now,  at  5%,  compound  interest, 
payable  yearly,  will,  at  the  end  of  4  years,  provide  for  a 
perpetual  annuity  of  $200  ? 

15.  A  village  can  raise  by  taxation  $4000  a  year  ;  of 
this  sum  $3200  is  required  for  ordinary  expenditure. 
What  amount  of  money  can  they  raise  for  a  waterworks 
system,  by  j)aying-  the  $800  as  an  annuity  for  10  years, 
money  being  worth  5%,  payable  yearly  ? 

16.  What  annuiity,  paid  at  the  end  of  each  year,  for  the 
next  6  years,  can  be  purchased  for  $12000,  money  being 
worth  4%  per  annum,  payable  yearly  ? 

17.  What  sum  of  money,  deposited  at  the  end  of  each 
year,  for  the  next  ten  years,  Avill  then  be  sufticient  to  pur- 
chase a  perpetual  annuity  of  $40,  money  being  worth  5%, 
yearly  ? 

18.  What  sum  of  money,  deposited  at  the  end  of  each 
year,  for  the  next  five  years,  will  then  be  sufficient  to 
purchase  a  perpetual  annuity  of  $50,  deferred  2  years, 
money  being  worth  6%,  yearly  ? 

19.  What  sum  of  money,  deposited  at  the  end  of  each 
year,  for  the  next  six  years,  will  then  be  sufficient  to  pur- 
chase an  annuity  of  $500,  deferi-ed  2  years,  to  run  5  years, 
money  being  worth  4%  per  annum,  payable  yearly? 

20.  A  town  issues  debentures  for  $12000,  bearing  inter- 
est at  6%,  payable  yearly,  and  to  run  5.  years.     For  what 
sum  should  thev  sell,  monev  being  worth  5%,  yearly  ? 
Present  value=  $720^  f^  +  (|^)-  +  (H)'  +  (If)'  +  (If)'  (-• 

+  $12000  X  (f^)% 
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21.  A  village  offers  for  sale  debentures,  to  run  5  years, 
bearing"  interest  at  t3%  per  annum.  At  what  rate  should 
they  sell,  money  being  worth  4%  per  annum,  payable 
yearly  ? 

Value  of  $100  debenture 

+  $100x(f|)\ 

22.  A  man  agrees  to  pay  for  a  farm  ^IGOO  a  year,  for 
5  years.  What  sum  paid  now  Avould  be  equivalent  to 
this  price,  money  being  worth  4%  per  annum,  payable 
yearly  ? 

23.  Find  the  present  value  of  an  annuity  of  $^200,  pay- 
able for  12  years^  the  first  payment  to  be  made  at  the  end 
of  2  years,  money  at  3%  per  annum,  yearly. 

24.  Find  the  present  value  of  an  annuity  of  $400,  pay- 
able half  yearly,  the  first  payment  to  be  made  at  the  end 
of  1  year,  money  being  worth  4%  per  annum,  compounded 
half  yearly. 

25.  A  mortgage  of  $5000,  bearing  interest  at  6%  per 
ami  am,  payable  yearly,  has  10  years  to  run.  Find  its 
present  value,  money  being  worth  5%  per  annum^  pay- 
able half  yearly. 

26.  A  mortgage  of  $4000,  bearing  interest  at  5i%  per 
annum,  payable  half  yearly,  has  5  years  and  3  months  to 
run,  the  next  payment  of  interest  being  due  in  3  months. 
Find  its  present  value,  money  being  worth  5%  per  annum, 
payable  half  yearly. 

27.  A  tOAvn  borrows  $12000,  to  be  repaid  in  20  equal 
annual  instjilments.  Find  the  amount  of  the  annual  pay- 
ment, calculated  at  5%  per  annum. 

28.  Find  the  present  value  of  an  annuity  of  $1000,  to 
run  15  years,  the  first  payment  to  be  made  at  the  end  of 
1  year,  calculated  at  4%  per  annum. 

2'J.  Find  the  i)resent  value  of  an  annuity  of  $000,  to  run 
19  years,  the  first  payment  to  be  made  at  the  end  of  5 
years,  calculated  at  5%  per  annum. 

30.  Find  the  present  value  of  a.  i)erpetual  annuity  of 
$450,  to  begin  in  15  years,  money  being  Avorth  4r%  per 
annum. 
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31.  A  inortg-ag-e  of  $2500,  bearing"  interest  at  8%  per 
annum,  payable  half  yearly,  has  four  years  to  run.  Find 
its  present  value,  calculated  at  6%  per  annum,  payable 
half  yearly. 

32.  Find  the  amount  accnmulated  at  the  end  of  15 
years,  by  a  person 'who  deposits  in  a  bank  at  the  beg-iii- 
ning"  of  each  year  the  sum  of  $200,  the  bank  paying-  4% 
interest,  compounded  half  yearly. 

33.  A  farm  bears  a  mortg-ag-e  of  $3000,  at  8  %,  interest 
payable  half  yearly ;  the  mortg-ag'e  has  5  years  to  run. 
What  sum  paid  now  would  be  equivalent  to  reducing-  the 
interest  on  the  mortg-age  to  5%,  money  being  worth  4% 
per  annum,  payable  half  yearly  ? 

34.  A  father  dying-  left  four  sons.     He  bequeathed  a  , 
perpetuity  Avhich  he  owned  in  the  following-  manner  :  the 
eldest  was  to  have  the  income  for  the  first  year  ;  the  next 
in  a2:e,  the  second  year,  and  so  on.     Find  the  comparative 
values  of  the  sons'  shares,  money  worth  4%,  added  yearly. 

35.  A  man  pays  $150  yearly,  for  15  years,  for  an  en- 
dowment policy  of  $2500.  Find  the  accumulated  value  of 
the  payments,  reckoning  money  worth  6%  per  annum. 

36.  What  annual  deposit,  for  15  years,  at  5%  per  an- 
num, calculated  yearly,  will  amount  to  $5000  ? 

37.  A  man  pays  $240  yearly,  for  15  years,  for  an  en- 
dowment.policy  of  $4000.  Reckoning-  money  worth  6% 
per  annum,  payable  yearly,  how  much  is  he  paying  each 
year  for  the  life  risk? 

38.  What  is  the  present  value  of  a  mortgage  of  $5000, 
bearing  interest  at  6%,  payable  yearly,  having  5  years 
and  6  months  to  run,  the  next  payment  of  interest  being 
due  in  6  months,  money  being  worth  5%  per  annum,  pay- 
able yearly  ? 

39.  Money  is  worth  4%  per  annum,  payable  yearly.  At 
what  price  should  City  of  Toronto  Bonds  sell,  bearing  in- 
terest at  5%,  payable  yearly,  and  having  6  years  to  run  ? 

40.  A  man  buys  a  piano,  giving  his  note  for  $350,  re- 
newable at  the  end  of  3  months,  less  the  quarterly  instal- 
ment of  $25  ;  for  the  first  9  months  no  interest  is  charged  ; 
after  that  time,  interc'^t  is  paid  each  quarter,  at  the  rate 
of  6%.  What  cash  price  is  equivalent  to  this,  money  be- 
ing worth  5%  per  annum  ? 
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41.  By  paying-  $105  a  year,  for  ten  years,  a  man  secured 
an  endowment  policy  of  i^lOOO.  Hoav  much  more  did  he 
pay  each  year  than  enougli  to  amount  to  the  81000,  reck- 
oning- money  worth  6%  per  annum  ? 

42.  The  Equitable  Life  Assurance  Society  offer  'straig-ht' 
insurance  to  a  man,  -29  years  of  age,  for  an  annual  pre- 
miani  of  $22,07  on  each  $1000;  to  the  same  man  they 
offer  a  ten-year  endowment  policy  for  $104.43,  the  pre- 
miums in  each  case  being  paid  at  the  beginning  of  the 
year.  The  man  takes  out  a  straight  life  policy  for  $1000, 
and  deposits  in  a  savings'  bank  $82.36,  which  pays  4%  a 
year,  compounded  yearly.  The  man  dies  at  the  end  of 
five  years.  How  much  better  off  are  his  heirs  than  if  he 
had  taken  an  endowment  policy  ? 

43.  If  the  man  (in  above)  live  the  ten  years,  how  much 
better  off  is  he  than  if  he  had  taken  the  endoAvment  policy  ? 

44.  How  much  money  deposited  at  the  beginning  of 
each  year,  for  15  years,  at  5%  per  annum,  compounded 
half  yearly,  will  amount  to  $1000  at  the  end  of  the  15th 
year  ? 

45.  In  how  many  years  can  a  debt  of  $50000,  draAving 
interest  at  8%,  paid  half  yearly,  be  paid  off  by  a  sinking 
fund  of  $7500  a  year  ? 

40.  In  hoAv  many  years  can  a  debt  of  $200000,  draAving 
interest  at  5%  per  annum,  be  paid  off  bva  sinking  fund  of 
$10000  a  year  ? 

47.  A  corporation  borroAA^s  $250,000,  Avhich  is  to  be  re- 
paid in  20  e(iual  annual  instalments.  Find  the  amount  of 
the  instalment,  money  being  AA'orth  4%  per  annum,  com- 
pounded yearly. 


PARTNERSHIP. 


1.  Jones  and  Smith  engage  in  business,  each  furnishing 
$5000 ;  at  the  end  of  one  year  tliey  have  made  a  gain  of 
$2500.     How  should  this  gain  be  divided  ? 

2.  Jones  invests  $4000  and  Smith  $6000  in  a  joint  busi- 
ness ;  they  make  a  gain  of  $2800  in  six  months.  Hoav 
should  tlds  i»-Jiiii  be  divided? 
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3.  A  and  B  engag-ed  in  the  lumber  trade,  with  a  joint 
capital  of  $12000  ;  at  the  end  of  a  year  A's  gain  amounted 
to  $400  and  B's  to  $800.  How  much  capital  did  A  put  in 
the  business  ? 

4.  Sykes  and  Smith  formed  a  partnership,  Avith  a  joint 
capital  of  $8000, — Sykes  to  receive  $1200  a  year  for  man- 
aging the  business  ;  the  total  gain  for  the  year  was  $3200, 
of  which  Smith  receives  $1500.  What  amount  of  capital 
did  Sykes  invest? 

5.  A,  B  and  D  form  a  partnership ;  their  respective  shares 
of  one  year's  gain  are  $2000,.  $3000  and  $5000  ;  A  invested 
$4000   less   than  B.     How  mach  did  D  invest? 

6.  A  invested  $4500,  for  2  months,  in  a  certain  business  ; 
B  invested  $4000,  for  3  months.  If  the  gain  is  divided  in 
proportion  to  the  use  of  each  man's  investment,  what 
amount  should  A  receive  out  of  a  total  gain  of  $2800  ? 

7.  A  invested  $1600,  for  3  months ;  B  $1100,  for  2 
months ;  C  $3000_,  for  14-  months ;  the  total  gain  was 
$2400.     Find  each  man's  share. 

8.  A  invested  $2400  in  a  business  for  6  months,  acting 
as  manager  for  that  time  on  a  yearly  salary  of  $1200  ; 
B  invested  $3000  for  4  months,  and  during  that  time  re- 
ceived $350  as  bookkeeper ;  C  invested  $4000  for  12 
months,  and  acted  as  manager  and  bookkeeper  when  A 
and  B  were  not  in  the  business  ;  the  total  gain  for  the 
year  was  $8640.     What  was  C's  share? 

9.  At  the  beginning  of  a  year  A,  B  and  C  enter  into 
a  partnership,  each  contributing  $4000.  At  the  end  of  4 
months  A  withdraws  one-half  of  his  investment,  and  at 
the  end  of  6  months  B  withdraws  |  of  his.  The  gain  for 
the  year  is  $6000.     Find  C's  share. 

10.  A,  B  and  C  entered  into  partnership,  contributing 
respectively  $3500,  .$2200,  and  $2500  ;  their  gains  were 
$1120,  $880,  and  $1200  respectively.  If  B's  capital  was  in 
trade  2  months  longer  than  A's,  for  Avhat  time-  was  each 
man's  money  in  the  business  ? 

11.  -A,  B  and  C  formed  a  partnership,  their  money  being 
in  the  business  for  2  months,  2 1-  months  and  4  months  re- 
spectively ;  their  gains  were  $600,  $500  and  $800  respect- 
ively ;  A's  investment  Avas  $3000.     Find  B's  and  C's. 
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12.  Hardy  and  Jones  are  in  partnership,  Hardy  having 
invested  $12000  and  Jones  $15000  ;  Hardy  acts  as  man- 
ager on  a  yearly  salary  of  $2400,  the  salary  to  be  reduced 
in  proportion  if  the  capital  is  reduced ;  at  the  end  of  -4 
months  Hardy  takes  $3000  out  of  the  business,  and  at  the 
end  of  6  months  Jones  takes  out  $4000  ;  the  total  gain  for 
the  year  was  $6000.  How  much  of  this  does  Hardy  re- 
ceive ? 

13.  Lock,  Smith  and  Knight  formed  a  trading  company. 
Lock  put  in  $2500  for  10  months,  Smith  $2300  for  11 
months,  and  Knight  managed  the  business  for  12  months, 
his  services  being  considered  equal  to  a  capital  of  $2000; 
they  gained  $2972.     What  sum  should  each  man  receive? 

14.  B  and  C  formed  a  partnership  to  dig  a  trench  ;  B 
famished  100  workmen  for  40  days,  C  120  workmen  for 
30  days  ;  they  received  $12000  for  the  work.  AVhat  was 
the  share  of  each  ? 

15.  A  owns  ^  of  a  vessel,  B  -?j  and  C  the  remainder  ;  the 
vessel  is  insured  for  -|  of  its  value ;  the  vessel  is  lost,  and 
A,  after  receiving  his  share  of  the  insurance,  finds  that  he 
has  lost  $1000.     What  did  B  and  C  lose  respectively  ? 

16.  At  the  end  of  a  year,  from  the  commencement  of 
their  business.  Smith,  Jones  and  Cook,  after  "taking 
stock,"  find  the  amount  of  goods  on  hand  to  be  $40000 ; 
cash  on  hand,  $22000 ;  debts  due  them^  $25000 ;  amount 
of  their  indebtedness,  $47000. 

Make  a  statement  of  resources  and  liabilities,  shelving 
net  capital  and  gain.  Find  each  partner's  share  of  the 
gain.  Smith  having  put  in  the  business  $8000,  Jones  $9000 
and  Cook  $3000.    . 

17.  A,  B  and  C  form  a  partnership,  with  capitals  of 
$7500,  $15000  and  $22500,  respectively.  A  draws  out  at 
the  end  of  each  year  $750  ;  B,  $1200,  and  C,  $1350.  At 
the  end  of  5  years  their  capital  is  $42900.  How  much  of 
it  belongs  to  B  ? 

18.  The  capital  of  three  partners.  A,  B,  C,  was  $1500, 
$1000  and  $1200,  respectively,  and  their  gains  were  $600, 
$320  and  $288,  res])ectively.  A's  money  wa.s  in  the  busi- 
ness 4  months  longer  than  C's.  How  long  was  B's  money 
in  the  business  ? 
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19.  Terry  rented  a  house  for  one  year  for  $480  ;  at  the 
end  of  three  months  he  took  in  Tucker  as  a  co-tenant  ; 
after  four  months  more  they  admit  Taylor  ;  Tuclvcr  moves 
out  one  month  before  the  year  is  up  ;  how  much  rent  did 
each  pay  ? 

20.  A  beg-ins  business  on  Jan.  1st,  investing-  $4000  ;  on 
the  20th  of  March  he  admits  B  as  a  partner  with  a  capital 
of  $3000.  On  July  3rd,  they  find  the  profits  for  the  whole 
time  to  have  been  $2400.     What  is  B's  share  of  this  ? 


EXCHANGE. 


1.  George  Cooper,  of  Toronto,  owes  James  Good,  of 
Hamilton,  the  sum  of  four  thousand  dollars.  Cooper  buys 
from  a  Toronto  bank  an  order  on  a  Hamilton  bank,  direct- 
ing- the  latter  to  pay  Good  $4000.  How  much  must  Cooper 
pay,  such  orders  selling-  at  ^%  premium  ? 

2.  How  mach  must  be  paid  for  a  sig-ht  draft  on  Hamilton 
for  $2500,  sig-ht  drafts  selling-  at  |%  premium  ? 

3.  Find  the  cost  of  a  draft  on  Chicag-o  for  $800,  at  |% 
discount. 

4.  Find  the  cost  of  a  draft  on  New  Orleans  for  $12000, 
at  1%  premium. 

5.  Find  the  cost  of  a  60  day  bill  of  exchang-e  on  London 
for  £1200,  the  course  of  exchang-e  being  £1  for  $4.80|. 

6.  What  amount  of  draft  on  Montreal  can  be  purchased 
for  $7500,  at  i%  premium  ? 

7o  What  amount  of  bill  of  exchange  on  London  can  be 
bought  for  $1350,  the  course  of  exchange  being  £1  for  ' 
$4.80? 

8.  Find  the  cost  of  a  bill  of  exchange  on  Paris  for  1500 
francs  at  5-16  francs  for  $1. 

9.  Formerly  the  legal  par  of  exchange  between  Canada 
and  Great  Britain  was  $4.44i  for  £1  ;  the  legal  par  at 
present  is  $4.86|  for  £1.  The  present  value  is  what  per 
cent  increase  on  the  old  value  ? 

10.  Find  the  cost  of  a  sixty-day  bill  on  London  for  £3000, 
exchange  being  quoted  at  8i. 
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Note. — Exchange  quotations,  when  not  giving  explicitly  the  value  ot 
the  pound  in  dollars,  usually  give  it  as  a  certain  percentage  premium  on 
the  oldj^ar.     When  sterling  exchange  is  quoted  at  9;^,  the  cost  of  a  l)ill 

of  exchange  is  . — ^  of  $4,444-  for  £1. 
100  ■' 

11.  Find  the  cost  of  a  demand -bill  on  London  for  £1500, 
exchanfi^e  beinf^-  at  'JJ. 

12.  What  amount  of  demand-bill  can  be  boug-ht  for 
$2400,  when  exchang-e  is  at  8  ? 

13.  When  $7300  is  paid  in  Toronto  for  a  bill  of  ex- 
change on  Liverpool  for  <£1500,  how  is  exchange  quoted  ? 

14.  A  merchant  in  Winniix'g  owes  $4000  in  New  York  ; 
exchange  on  New  York  is  ^  %  premium,  but  exchange  on 
Chicago  is  ^  %  discount,  and  from  Chicago  on  Ncav  York 
1%  premium.  Compare  the  cost  of  a  bill  on  Ncav  York 
direct,  with  that  of  one  through  Chicago,  Avhich  would  pay 
the  debt. 

15.  A  sight-draft  on  New  York  for  $2700  was  pur- 
chased for  $2073  ;  what  was  the  course  of  exchange  ? 

16.  I  hold  a  70-day  draft  on  Chicago  for  $2750  ;  I  sell 
the  draft  at  ^  %  premium,  and  Avith  discount  off  at  8  % 
])er  annum.     Wlmt  do  I  receive ? 

17.  A  Canadian  Company  borrows  in  Paris  291,000 
francs  for  which  it  pays  an  annual  interest  of  $2920. 
This  loan  is  transmitted  through  London  when  exchange 
in  London  is  (piotod  at  25-30  francs,  and  sterling  exchange 
is  9|.  Find  what  rate  of  interest  the  company  pays  on 
the  money  actually  received. 

18.  The  value  of  an  ounce  of  the  gold  of  which  sover- 
eigns are  made  is  <£3  17s.  lOkl.  What  is  the  weight  of 
1869  sovereigns? 

19.  The  old  par  of  exchange  between  the  United  States 
and  Great  Britain  was  £1  =$4.44,t ;  in  1834  the  U.  S.  Con- 
gress roKluccd  the  weight  of  the  eagle  to  258  grains,  and 
in  1837  fixed  its  fineness  at  900  thousandths  jjure ;  the 
mint  price  of  English  standard  gold  (22  carats  fine)  is 
£3  17s.  101(1.  p(ir  ounce.  From  tliese  facts  show  tlie 
truth  of  th(;  statement :  "  By  the  new  par  of  exchange 
sterling  money  is  Avorth  9i  per  cent,  more  than  bv  the  old 
par."   "  "    • 


EXCHANGE.  -  193 

20.  A  Glasgow  merchant  ships  to  his  Montreal  agents 
for  sale  goods  for  which  he  pays  <£G16  in  Glasgow  ;  he 
pays  an  ad  valorem  duty  of  12  %  upon  the  goods,  and  a 
commission  of  7  %  to  his  agents  for  their  services. '  The 
goods  realize  in  ]\Iontreal  $7800.  Find  the  merchant's  net 
gain,  a  pound  sterling  being  eqnal  to  $4.86. 

21.  A  bank  in  Toronto  remits  $10000  to  Liverpool  as 
follows:  First  to  Paris,  at  5-40  francs  per  $1  ;  thence  to 
Hamburg,  at  185  francs  per  100  marcs;  thence  to  Amster- 
dam, at  171  stivers  per  marc;  thence  to  Liverpool,  at  220 
stivers  per  pound  sterling ;  how  much  sterling  money  will 
he  have  in  bank  at  Liverpool,  and  what  will  be  his  gain 
over  direct  exchange  at  10  %  premium  ? 

22.  A  commission  agent  sold  goods  to  the  amount  of 
$12500,  charging  a  commission  of  21  %;  with  the  net 
proceeds  he  bought  a  draft  at  |  %  discount.  Find  the  face 
of  the  draft. 

23.  When  exchange  at  New  York  on  Paris  is  5-16 
francs  per  $1,  and  at  Paris  on  Hamburg  2 -121  francs  per 
marc  banco,  what  will  be  the  arbitrated  price  in  Neii/ 
York  of  11520  marcs  banco  of  Hamburg  ? 

24.  A  Toronto  merchant  owes  1800  francs  in  Paris,  he 
buys  a  draft  on  London  when  sterling  exchange  is  at  8  ; 
exchange  between  London  and  Paris  25-20  francs  per  £1. 
What  does  he  pay  for  the  draft  ? 

25.  The  par  of  exchange  between  Paris  and  London  is 
25-2215  francs  for  £1,  and  between  St.  Petersburg  and  Lon- 
don 38-177  pence  for  1  rouble.  Find  the  par  of  exclnmge 
between  Paris  and  St.  Petersburg. 

26.  The  par  of  exchange  between  London  and  New 
York  is  $4-866564  for  £1,  and  between  London  and  Am- 
sterdam 12-1071  florins  for  .£1.  Find  the  par  of  exchange 
between  New  York  and  Amsterdam. 
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For  convenience  of  reference  the  rules  for  obtaining-  the 
measurement  of  surfaces,  and  the  volumes  of  solids,  are 
here  expressed  generally : 

1.  Where  a  is  the- measure  of  the  side  and  h  of  the  end 
of  a  rectangle,  the  measure  of  its  area  is  a  x  b. 

2.  Where  a,  b  and  c  are  the  measures  of  the  sides  of  a 
triangle,  the  measure  of  the  area  is 

v/  s  (s — a)  (s — b)  (s — c)  where  2s  =  a  +  b  +  c. 
[This  result  can  be  obtained  in  a  manner  similar  to  that 
employed  on  page  81.] 

3.  Where  h  is  tlie  measure  of  the  height  of  a  cylinder 
and  c  is  the  measure  of  the  circumference  of  its  base,  the 
measure  of  the  area  of  the  curved  surface  is  c  x  h. 

4.  Where  a  is  the  measure  of  the  slant  side  of  a  cone, 
and  c  is  the  measure  of  the  circumference  of  the  base,  the 
measure  of  the  area  of  the  surface  of  the  cone  is  J-  x  a  x  c 

5.  Where  a,  b_,  and  c  are  the  measures  of  the  height, 
length,  and  width,  respectively,  of  a  rectangular  parallel 
opiped,  the  measure  of  its  volume  is  a  x  b  x  c. 

().  Wlicre  h  is  the  measure  of  the  height  of  a  cylinder, 
and  A  is  the  measure  of  the  area  of  its  l)ase,  its  volume 
is  measured  by  h  x  A. 

7.  Where  h  is  the  measure  of  the  height  of  a  prism  and 
A  the  measure  of  the  base,  the  volume  is  measured  by 
hxA. 

8.  Where  h  is  the  measure  of  the  height  of  a  Avedgc, 
and  A  is  the  measure  of  the  area  of  its  base,  the  volume 
is  measured  by  |  x  h  x  A. 

9.  Where  h  is  the  measure  of  the  height  of  a  pyramid 
or  cone,  and  A  is  the  measure  of  the  area  of  the  base,  the 
volume  is  measured  by  I  x  h  x  A. 

10.  Where  c  is  the  measure  of  the  circumference  of  a 
circle^  and  r  is  the  measure  of  the  radius,  c  =  2  -  r. 

11.  The  measure  of  the  area  of  a  circle  is  -  r-. 

12.  Tlie  measure  of  tiie  area  of  the  surface  of  a  sphere 
is  4  TT  r-. 

13.  The  measure  of  the  volume  of  a  sphere  is  4  r  r^. 
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14.  The  mecisure  of  the  area  of  a  trapezium  (4  sided 

a  +  h 
figure,  having  two  parallel  sides),  is  -  .5-  x  h,  where  a  and 

"b  are  the  measures  of  the  parallel  sides  and  li  the  meas- 
ure of  the  altitude. 

XoTE. — If  a  diagonal  be  cI^a^^^l,  it  divides  the  trapezium  into  t^vc 
triangles,  whose  altitudes  are  equal. 

1.  A  ladder,  30  feet  long,  stands  upright  against  a  wall. 
Find  how  far  the  bottom  of  the  ladder  must  be  pulled  oat 
to  lower  the  top  6  feet. 

2.  A  ladder,  40  feet  long,  is  placed  so  as  to  reach  a  win- 
dow 24  feet  high  on  one  side  of  a  street,  and  from  the 
same  spot  it  will  reach  a  window  32  feet  high  on  the  other 
side  of  the  street.     Find  the  breadth  of  the  street. 

3.  The  radius  of  a  circle  is  26  inches  ;  the  perpendicu- 
lar, drawn  from  the  centre  on  a  chord,  10  inches.  Find  the 
length  of  the  chord. 

4.  The  side  of  a  square  is  8  feet.  Find  the  area  of  a 
circle  described  about  it. 

5.  The  radius  of  a  circle  is  4  feet ;  from  a  point  7  feet 
from  the  centre,  a  tangent  is  drawn  to  the  circle.  Find 
the  length  of  the  tangent. 

6.  A  foot  path  goes  up  the  side,  and  then  along  the  end 
of  a  rectangular  fleld^  216  yards  long-  and  195  broad. 
What  distance  will  be  saved  by  cutting  right  across  in 
the  direction  of  the  diagonal  ? 

7.  A  gas-jet  is  11  feet  above  the  pavement.  How  far 
must  a  man,  who  is  5  feet  10  inches  high,  stand  from  it 
so  as  to  cast  a  shadoAV  7  ft.  long  ? 

8.  Find,  in  inches,  the  side  of  the  greatest  square  stick 
of  timber  which  can  be  cut  from  a  tree  whose  circumfer- 
ence is  12  feet. 

9.  What  is  the  surface  of  a  board  18  in.  wide  at  one  end, 
25  in.  at  the  other,  and  16  feet  long? 

10.  A  cubic  foot  of  gold  is  extended  by  hammering  sc 
as  to  cover  an  area  of  3  acres.  Find,  correct  to  7  places  ot 
decimals,  its  thickness  in  a  decimal  of  an  inch. 
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11.  A  room  is  24  feet  long-,  18  feet  l)road,  and  7  feet 
liig-h.  What  length  of  string-  will  reach  from  any  corner 
of  the  floor  to  the  farthest  corner  of  the  ceiling  ? 

12.  Find  the  expense  of  paving  a  road  of  the  uniform 
breadth  of  4  yards  around  the  inside  of  a  rectangular 
piece  of  ground,  the  length  of  which  is  85  yards  and 
breadth  56  yards,  the  cost  of  paving  being  25  cents  per 
square  yard. 

13.  The  radius  of  a  circle  is  2  feet.  Find  the  whole 
perimeter  of  its  semicircle. 

14.  The  whole  perimeter  of  a  semicircle  is  80  inches. 
Find  its  radius. 

15.  Find  in  feet,  to  three  decimal  places,  the  side  of  a 
square  containing  2|  acres. 

10.  The  two  sides  of  an  isosceles  triangle  measure  65 
feet  each,  and  the  l;)ase  is  50  feet.     What  is  the  altitude  ? 

17.  A  square  held  contains  ^  of  an  acre.  Determini'  the 
length  of  a  side  of  the  field,  correct  to  the  nearest  inch. 

18.  A  line  reaching  from  the  top  of  a  precipice  130  feet 
high  on  the  bank  of  a  river,  to  the  opposite  side,  is  380  feet 
long,     llow  wide  is  tlie  river? 

19.  The  end  of  a  round  stick  of  timber  is  3  feet  in 
diameter.  What  will  be  the  size  of  the  largest  square 
stick  tliat  can  be  hcAvn  from  it  ? 

20.  A  rectangular  piece  of  ground  is  60  yards  long  and 
contains  |-  of  an  acre.  It  contains  a  grass  plot  bordered 
by  a  walk  6  feet  wide.     Find  the  area  of  tlie  ]>lot. 

21.  The  equatorial  circumference  of  the  earth  is  about 
25,000  miles.  What  is  tlie  length  of  a  degree  of  longitude 
at  the  equator  ? 

22.  Find  how  many  persons  can  stand  in  a  room  measur- 
ing 15  feet  by  9  feet,  supposing  each  person  to  require  a 
space  27  inches  bv  18  inches. 

23.  The  sides  of  a  quadrilateral  field  are  20,  30,  25,  32 
chains  respectively,  and  tlie  diagonal  joining  the  first  and 
third  corners  is  40  chains.     Find  its  area  in  square  yards. 

24.  A  ladder,  standing  upright  beside  a  wall  50  feet 
higli,  just  reaches  the  top.  How  far  may  the  foot  of  the 
ladder  he  removed  from  the  Avall,  and  still  reach  within 
11  inches  of  the  top  ? 
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25.  Find  the  leng-th  of  a  ladder  and  the  width  of  tlie 
street,  if  wlien  one  end  of  tlie  ladder  is  placed  against  a 
Avail  at  the  feide  of  the  street  it  reaches  a  height  of  24  feet, 
and  when  it  is  turned  and  placed  against  a  wall  on  tlie 
opposite  side  it  reaches  a  height  of  18  feet,  and  forms, 
with  its  first  position,  a  right  nagle. 

26.  The  sides  of  a  triangle  are  21,  43,  35  feet  respec- 
tively.    Find  its  area. 

27.  The  diameter  of  a  carriage  wheel  is  30  inches  ;  find 
hoAv  many  turns  the  wheel  makes  in  travelling*  one  mile. 

28.  A  road  runs  around  a  circular  shrubbery  ;  the  outer 
circumference  is  560  feet,  and  the  inner  420  feet.  Find  the 
breadth  of  the  road. 

29.  The  difference  between  the  diameter  and  the  cir- 
cumference of  a  circle  is  12  feet.     Find  its  area. 

30.  Find  the  area  of  a  triangular  field  whose  sides  are 
21  yds.,  19  yds.^  23  yds.  2  ft.,  respectively. 

31.  How  many  square  feet  in  a  board  12  feet  long,  18 
inches  wide  at  one  end  and  24  inches  wide  at  the  other  ? 

32.  The  distance  to  the  top  of  a  certain  mountain  is  1  si- 
miles, and  the  circumference  of  the  base  4-7  miles.  What 
is  the  area  of  its  surface_,  supposing  it  to  be  a  cone  ? 

33.  A  square  space  containing  150  sq.  yds.  is  to  be 
lengthened  by  4  feet  3  inches  in  one  of  its  dimensions,  and 
shortened  by  3  feet  4  inches  in  the  other.  What  will  then 
be  its  area  ? 

34.  What  is  the  diameter  of  a  wheel  which  turns  round 
1000  times  in  travelling  a  mile  ? 

35.  Find  how  many  trees  there  are  in  a  wood  half  a 
mile  long  and  50  rods  wide,  supj^osing  on  an  average  four 
trees  grow  on  each  square  chain. 

36.  The  diagonals  of  a  rhombus  are  30  and  35  feet  re- 
spectively.    Find  its  area. 

37.  Find  the  width  of  a  circular  j)ath  containing  120 
sq.  yards,  which  surrounds  a  circular  pond  whose  circum- 
ference is  220  yards. 

38.  The  shadow  of  a  man  standing  upright  and  5  ft. 
10  in.  high,  was  measured  and  found  to  be  7  ft.  5  in.  ;  the 
shadow  of  a  pole,  measured  at  the  same  time,  was  found 
to  be  29  ft.  8  in.     Determine  the  length  of  the  pole. 
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39.  Find  the  volume  of  a  frustum  of  a  cone,  the  radii  of 
whoso  ends  are  7  ft.  and  12  ft.  4  in.  respectively,  and 
whose  altitude  is  0  feet. 

40.  Find  the  dimensions  of  a  rectangle  containing  240 
sq.  ft.,  if  its  length  is  to  its  width  as  3  to  2. 

41.  Suppose  that  the  planet  Mercury  describes  in  88 
days  a  circle  around  the  sun^  of  which  the  radius  is 
37000000  miles  ;  find  the  number  of  miles  described  by  the 
planet  in  one  second. 

42.  A  ladder  42  feet  long,  placed  with  its  foot  24  feet 
from  a  wall,  reaches  within  3  feet  of  the  top.  How  near 
the  wall  must  the  foot  of  the  ladder  be  brought  that  it  may 
reach  the  top  ? 

43.  An  electric  light  is  18  feet  above  the  ground.  What 
will  be  the  length  of  the  shadow  of  a  man  (1  feet  in  heiglit, 
if  he  stands  IG  feet  from  the  post  on  which  the  light  is 
placed  ? 

4'4.  One  side  of  a  quadrilateral  field  measures  25  rods, 
the  side  opposite  and  parallel  to  it  measures  30  rods^  and 
the  distance  between  the  two  sides  is  12  rods.  Find  the 
area. 

45.  Which  requires  the  most  fence,  a  circular  field  15 
rods  in  diameter,  or  a  square  one  whose  side  is  14  rods  ? 

46.  The  depth  of  water  is  7  feet  in  a  circular  cistern, 
the  circumference  of  whose  base  is  20  feet.  Find  the  dei)th 
of  the  same  quantity  of  water  in  another  cistern,  the  peri- 
meter of  Avhose  square  base  is  20  feet. 

47.  The  parallel  chords  of  a  circular  zone  are  12  and  Kl, 
and  its  breadth  14.     What  is  the  diameter  of  the  circle  ? 

48.  A  rectangular  garden  is  to  be  cut  from  a  rectangu- 
lar field  so  as  to  contain  |  of  an  acre  ;  one  side  of  the 
field  is  taken  for  odc  side  of  the  plot,  and  measui'cs  2,1 
chains.     Find  the  length  of  the  other  side. 

49.  The  length  of  one  of  the  diagonals  of  a  quadrilateral 
is  40  feet,  and  the  lengths  of  the  perpendiculai-s  on  this 
diagonal  from  the  opposite  angh^s  of  the  quadrilateral  are 

12  ft.  4  ill.,  and  9-25  ft.  respectively.    Find  the  area  of  the 
tiuadrilateral. 

50.  Find  the  diagoiuil  of  a  square  whose  area  is  14  square 

inches. 
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51.  The  area  of  a  chess  board,  having-  8  squares  along" 
each  side,  is  80  square  inches.  Find  the  lengtli  of  a  side 
of  one  of  its  squares. 

52.  A  ladder  is  to  be  placed  so  as  to  reach  a  window, 
tlie  sill  of  wliicli  is  70  feet  from  the  g-round  ;  the  foot  of 
the  ladder  cannot  be  broug-ht  nearer  than  30  feet  from 
the  wall.     What  length  of  ladder  will  be  sufficient? 

53.  A  rectangular  field  is  40  rods  in  leng-th  and  30  yds. 
in  width.  Find  in  feet  the  side  of  a  square  field  of  equal 
area. 

54.  A  room  is  20  feet  long-, .  16  feet  wide,  and  12  feet 
hig'h.  What  is  the  distance  from  one  of  the  lower  corners 
to  the  opposite  upper  corner  ? 

55.  What  is  the  volume  of  a  frustum  of  a  square  pyr- 
amid, the  sides  of  whose  bases  are  18  and  25  feet  respect- 
ively, and  the  altitude  15  feet  ? 

56.  A  g-arden  roller  is  3  feet  7|  inches  wide,  and  5  feet 
10|  inches  in  circumference.  How  much  ground  does  it 
pass  over  in  making*  three  complete  revolutions  ? 

57.  What  is  the  leng-th  of  a  side  of  the  greatest  cube 
which  can  be  cut  from  a  sphere  1  inch  in  diameter  ? 

58.  A  rectangular  court  measures  21  ft.  6  in.  by  13  ft. 
4  in.     Find  the  cost  of  paving  it  at  6  pence  a  square  foot. 

59.  Find  the  difference  between  the  perimeter  of  a 
square  field  containing  22|-  acres,  and  the  perimeter  of  a 
rectangular  field  of  equal  area,  the  length  of  the  latter 
field  being  to  its  width  as  4  to  3. 

60.  Find  the  area  of  a  circular  path  the  outer  circum- 
ference of  which  is  110  yards,  and  the  inner  88  yards. 

61 .  Find  the  number  of  gallons  of  water  in  a  tank  which 
is  in  the  form  of  a  rectangular  parallelepiped,  8  feet  v/ide, 
10  feet  long,  and  9  feet  deep,  if  it  is  full  of  water. 

62.  Find  the  diff"erence  in  feet  between  the  perimeters 
of  a  circular  and  a  square  field,  if  each  contains  2  acres. 

63.  Find  the  number  of  cedar  blocks  required  to  pave 
a  street  40  feet  wide  and  300  yards  long,  supposing  that  a 
block  occupies  24  sq.  inches. 

64.  How  many  gallons  of  water  will  a  cistern  contain, 
the  diameter  of  whose  base  is  8  feet,  and  which  is  4  feet 
deep  ? 
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65.  How  fast  must  the  water  rise  in  a  avcII  whose  dU 
ameter  is  7  feet,  so  that  it  may  remain  the  same  depth 
Avhen  a  pump  is  emptying-  it  at  the  rate  of  i  of  a  ton  of 
water  per  hour  ? 

66.  If  we  consider  the  earth  a  sphere  whose  diameter  is 
8000  miles^  find  the  scale  in  miles  per  inch  by  wliicli  its 
surface  must  be  represented  on  a  globe  whose  diameter  is 
1  foot. 

67.  Find  the  number  of  cords  of  wood  in  a  cylindrical 
sticl?:  of  timber,  the  length  being  40  feet  and  the  circum- 
ference 22  feet. 

68.  Find  the  area  of  a  triangle  whose  sides  are  41-26, 
39-4  and  29-2  yards  respectively. 

69.  Find  the  area  of  the  uniform  circular  walk  2  yards 
wide,  surrounding  a  circular  pond  which  contains  2| 
acres. 

70.  Find  the  whole  surface  of  a  hemispherical  bowl 
whose  inner  diameter  is  4  inches,  and  outer  6  inches. 

71.  Compare  the  volumes  of  a  right  circular  cone  and 
a  cylinder  of  the  same  altitude  and  base. 

72.  A  tree  breaks  offa  certain  distance  from  the  ground, 
and  has  its  top  resting  on  the  ground,  so  that  the  two 
parts  of  the  tree  and  the  ground  form  a  right  angled 
triangle.  The  height  of  the  stump  is  12  feet_,  and  the  dis- 
tance of  the  top  from  the  butt  is  34  feet.  Find  the  total 
length  of  the  tree. 

73.  A  circular  pond  which  is  4  miles  in  diameter  has  a 
driveway  around  it.  A  man  wishing  to  reach  a  point 
directly  across  the  pond  from  where  he  stands,  can  drive 
at  the  rate  of  ten  mil(;s  an  hour  and  row  at  the  rate  of  6 
miles  an  hour.     Which  is  the  speedier  way? 

74.  A  rectanguhi  r  field  containing  3  acres,  is  surrounded 
by  a  road  of  the  uniform  Avidtli  of  66  feet,  the  total  area  of 
tlie  road  l)eing  3  acres  36  sq.  rods.  Find  the  length  and 
width  of  the  field. 

75.  Aside  of  a  square  field  is  36  rods.  Find  a  side  of  a 
square  field  3  times  as  large  as  it. 

76.  Iron  being  nearly  8  times  as  heavy  as  an  equal 
vol  ume  of  water,  find  the  weight  of  a  solid  sphere  of  iron 
whose  radius  is  3  inches. 
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77.  Find  the  edge  of  a  cube  which  is  5  times  the  volume 
of  a  cube  whose  edge  is  2  inches. 

78.  Each  pdge  of  a  cube  is  diminished  by  i  of  itself.  By 
what  fraction  of  itself  is  the  volume  diminished  ? 

79.  Compare  the  volumes  of  two  spheres  whose  radii  are 
in  the  ratio  of  2  to  3. 

80.  The  diameter  of  a  circle  is  130  ft.  ;  the  breadth  of  a 
zone  is  64  feet ;  and  one  of  the  parallel  chords  120  feet. 
Find  the  other. 

81.  A  house  is  60  feet  long  and  25  feet  broad.  In  a 
ground  plan  of  that  house  the,  length  is  5  inches.  What 
ought  to  be  the  breadth  ? 

82.  A  board  is  8  inches  broad;  what  length  mast  be 
cut  off  to  make  a  square  yard  of  surface  (on  one  side)  ? 

83.  What  is  the  superficial  area  of  the  outside  of  a  box 
whose  dimensions  are  9,  10,  7i  feet  respectively  ? 

84.  The  base  of  a  triangular  field,  containing  1  acre, 
is  90|  yards  in  length.     What  is  the  altitude  ? 

85.  A  room  is  24  feet  by  20  feet ;  in  the  central  part  is 
a  carpet  which  measures  21  feet  by  17  feet.  Find  the  cost 
of  jDainting  the  rest  of  the  floor  at  12  cents  a  square  yard. 

86.  Find  how  many  square  flower  beds  4  feet  to  the  side, 
can  be  arranged  in  a  square  plot  whose  side. is  7  feet. 

87.  The  perimeters  of  a  square  and  a  rectangle  are  each 
40  inches.  Find  the  diffeience  in  their  areas,  if  the  sides 
of  the  rectangle  are  in  the  ratio  1  to  3. 

88.  The  weight  of  iron  is  found  to  be  about  7-7  times  as 
heavy  as  that  of  an  equal  volume  of  water.  Find  the 
weight  of  a  rectangular  box,  without  a  lid,  full  of  water, 
if  the  outer  dimensions  of  the  box  are  4,  5,  6  feet,  respec 
tively,  and  the  iron  is  1  inch  in  thickness. 

89.  The  rent  of  a  square  field,  at  $12  an  acre,  is  $132.24. 
Find  the  cost  of  putting  a  fence  around  it  at  35  cents  a 
yard. 

90.  The  sides  of  a  triangle  are  13,  14  and  15  feet,  re- 
spectively. Find  the  perpendicular  from  the  opposite 
angle,  on  the  14  foot  side. 

91.  The  radius  of  the  outer  boundary  of  a  ring  is  14 
inches,  and  its  area  is  462  sq.  in.  Find  the  circumference 
of  the  inner  boundary. 
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92.  Find  the  cost  of  paving*  a  road  of  tlie  uniform  bread tl\ 
of  4  yards  around  the  inside  of  a  rectang-uhu'  piece  of 
ground,  the  lengtli  of  Avliich  is  85  yards  jtnd.  the  breadth 
50  yards,  the  cost  of  paving  being  20  cents  a  sqaare  yard. 

93.  How  many  planks,  2  inches  tliiclv,  can  be  sawed 
from  a  log  10  feet  in  circumference,  allowing  i  of  an  inch 
for  each  saw  cut,  and  2  slabs,  each  at  least  5  inches  thick, 
to  be  cast  aside  ? 

94.  An  elm  tree  partially  broke  off,  and  fell  with  its 
top  on  the  ground.  If  tlie  height  of  the  break  is  15  feet 
above  the  ground,  and  the  distance  from  the  foot  of  the 
tree  to  the  point  where  the  top  reaches  the  ground  is  (U) 
feet ;  what  was  the  entire  height  of  the  tree  before  it 
fell  ? 

95.  How  many  square  yards  of  canvas  will  be  required 
to  make  a  conical  tent  9  feet  high  and  having  a  base  of  4 
feet  radius,  no  allowance  being  made  for  seams  ? 

96.  How  many  gallons  of  water  Avill  acircuhir  vat  con- 
tain that  measures  12  feet  across  the  bottom,  15  feet  across 
the  top,  and  6  feet  deep? 

97.  HoAV  many  yards  of  paper  27  inches  wide  are  re- 
quired to  paper  the  walls  of  a  room  18  feet  long,  12  feet 
wide  and  11  feet  high? 

98.  A  square  and  a  rectangular  field  have  the  same 
perimeter,  100  yards.  Tlie  length  of  the  rectangular  field 
is  4  times  its  width.  "Which  contains  the  greater  area, 
and  how  much  ? 

99.  If  it  costs  $448  to  fence  a  square  field  at  $4.40  a 
rod,  wliat  would  it  cost  to  fence  the  same  nmount  of  land 
in  the  form  of  a  rectangle  whose  sides  arc  in  the  ratio  of 
9  to  16? 

100.  Find  the  width  of  a  rectangular  field  which  con- 
tains 12  acres,  and  which  measures  24  chains  in  length. 

101.  The  radius  of  a  circle  is  8  feet.  Find  the  circam- 
ference  of  another  circle  of  i  the  area. 

102.  The  area  of  a  triangle  is  Sj  square  metres,  and  its 
altitude  2|  linear  metres.  What  is  the  length  of  the  base 
in  feet  ? 

103.  The  sides  of  a,  triangle  measure  14,  12,  9  chains, 
respectively.     What  is  its  area  in  square  yards  ? 
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104.  The  side  of  a  square  is  40  yards,  its  corners  are  cut 
off  so  as  to  form  a  regular  octagon  (8  sides).  What  is  the 
area  of  the  octagon  ? 

105.  What  is  the  volume  of  a  cube,  if  the  distance  from 
one  of  the  corners  at  the  base  to  the  extreme  opposite  cor- 
ner on  the  top  is  4  feet  ? 

106.  The  inner  ciicumference  of  a  circular  drive  is  1050 
yards,  and  the  width  of  the  drive  is  35  feet.  Find  the  outer 
circumference. 

107.  How  many  yards  of  paper  32  inches  wide,  with  a 
pattern  every  1  ft.  3  in.,  are  required  to  paper  the  walls 
of  a  room  20  ft.  long,  12  ft.  wide,  and  12  ft.  high? 

108.  Find  the  cost  of  the  material  for  fencing  a  square 
field  containing  10  acres  with  a  barbed  wire  fence,  if  the 
wire  costs  3  cents  a  yard,  and  there  are  five  wires  in  the 
fence,  and  if  the  posts  cost  8  cents  apiece,  and  are  placed 
8  feet  apart. 

109.  Find  the  length  of  an  arc  which  subtends  an  angle 
of  75°  at  the  centre  of  a  circle  of  12  inch  radius. 

110.  A  poiKl  whose  area  is  4  acres,  is  frozen  over  with 
ice  6  inches  in  thickness.  If  water  expands  10%  in  freez 
ing,  find  the  weight  of  the  whole  of  the  ice  in  tons. 

111.  The  earth  which  is  excavated  from  a  cellar  is  twice 
as  heavy  as  an  equal  volume  of  water.  Find  the  weight 
of  earth  removed  in  digging  a  cellar  40  feet  long,  32  feet 
wide,  and  8  feet  deep. 

112.  Find  the  cost  of  paving  with  asphalt  a  walk  6  feet 
wide,  around  the  outside  of  a  block  30  yards  wide  and-  50 
yards  long,  at  $1.50  per  square  yard. 

113.  A  canal  12  miles  long,  has  an  average  width  of  7 
yds.,  and  is  5  feet  deep ;  hoAV  soon  would  the  excavation 
of  it  be  completed  by  400  men,  each  removing,  on  the 
average,  20  cubic  yards  per  day  ? 

114.  A  factory  has  150  windoAvs,  90  of  which  severally 
contain  16  panes,  each  pane  being  8  inches  by  12  inches, 
and  the  remaining  windows  severally  contain  12  panes, 
each  pane  being  7  inches  by  14  inches.  Find  the  cost  of 
glazing  the  whole  at  25  cents  per  square  foot. 

115.  Find  the  side  of  a  square  Avhich  is  equivalent  in 
area  to  a  circle,  whose  circumference  is  55  inches. 

14 
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116.  A  square  field  contains  1296  sq.  yds.  Find  the  area 
of  a  reetang:alar  field  whose  length  is  double  its  breadth, 
and  which  has  a  perimeter  equal  to  that  of  the  square 
field. 

117.  If  the  pressure  of  15  pounds  to  the  square  inch  be 
applied  to  a  circular  plate  2  feet  in  diameter,  find  the  total 
pressure. 

118.  The  inner  diameter  of  a  circular  building  is  112 
feet,  and  the  thickness  of  the  wall  is  22  inches.  Find  how 
many  square  feet  of  g-round  the  base  occupies. 

119.  Find  the  radius  of  a  circle  which  is  equivalent  in 
area  to  a  square,  the  side  of  which  is  40  inches. 

120.  Find  the  area  in  acres  of  a  quadrilateral,  whose 
diagonal  is  80  chains,  and  the  perpendicular  from  the 
opposite  angles  to  it  29  chains  and  23  chains  respectively. 

121.  Find  the  area  of  the  sector  of  a  circle  whose  radius 
is  60  yards,  the  arc  of  the  sector  being  280  yards  in 
length. 

122.  "What  is  the  volume  of  a  sphere  whose  surface  is 
616  square  inches? 

128.  How  many  pails  of  water  may  be  contained  in  a 
cylindrical  cistern  4  feet  deep,  having  a  diameter  of  G  feet, 
if  each  pail  contains  12  quarts  ? 

12  1.  Find  the  difference  in  the  perimeters  of  two  fields, 
each  containing  2i  acres,  one  being  square  and  the  other 
rectangular,  its  length  being  4  times  its  width. 

125.  A  gardener  wishes  to  lay  out  a  flower  bed.  He 
first  lays  out  a  scjuare,  4  feet  to  the  edge,  then  with  a  radius 
of  2  feet,  and  the  4  corners  as  centres,  he  describes  4  equal 
circles.  The  part  of  the  square  enclosed  by  the  arcs  of 
the  circles  he  makes  into  a  flower  bed.  Find  its  area 
and  its  perimeter. 

12().  A  string  is  wound  around  a  square  block,  edge  2 
inches.  Supposing  the  string  to  be  unwound  in  the  plane 
in  which  it  is  now  situated,  and  always  kept  stretched, 
find  the  length  of  the  curve,  wliich  may  be  traced  by  the 
extremity  of  the  string  in  one  complete  revolution. 

127.  In  the  preceding  example,  And  the  length  in  two 
com])] etc  revolutions. 

128.  Also,  in  2^  revolutions. 
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129.  Three  equal  circles  of  radius  .3  feet  each,  touch 
one  another  externally.  Find  the  area  of  the  space  en- 
closed by  the  arcs  between  the  touching-  points. 

130.  On  the  sides  of  a  right  angled  triangle,  squares  are 
described  towards  the  outside  of  the  triangle.  If  the  sides 
which  include  the  right  angle  are  5  and  12  inches,  re- 
spectively, tind  the  total  space  enclosed  by  the  outside  peri- 
meter ;  also,  lind  the  perimeter. 

131.  Over  what  area  can  a  cow,  which  is  tethered  with 
a  rope  40  feet  long,  graze  ? 

132.  How  many  rows  of  desks  can  be  arranged  lengtli- 
wise  in  a  room  30  feet  long  and  24  feet  wide,  if  each 
desk  is  20  inches  wide,  and  the  spaces  along  the  walls  and 
between  the  rows  are  each  to  be,  at  least,  2  feet  wide  ? 

133.  Find  the  cost  of  carpeting  (Avithout  piecing)  a  room, 
18ft.  Sin.  long,  17  ft.  11  in.  wide,  with  carpet  2ft.  wide, 
at  11.75  a  yard,  the  carpet  running  lengthwise,  and  with- 
out any  pattern. 

134.  The  area  of  a  sector  of  a  circle  is  230  sq.  ft.  ;  the 
angle  of  the  sector  is  50°.  Find  the.Avhole  perimeter  of 
the  sector. 

135.  A  conical  tin  vessel  has  a  lid  ;  the  diameter  of  the 
lid  is  24  inches,  and  the  depth  of  the  vessel  is  18  inches. 
How  many  square  feet  of  tin  does  the  whole  outer  surface 
present  ? 

136.  A  gardener  lays  out  a  flower  bed  in  the  following- 
manner  : — He  lays  out  a  square,  whose  side  is  6  feet ;  on 
each  side  as  diameter  and  towards  the  outside  of  the 
square,  he  describes  semicircles.  Find  the  area  of  the 
whole  plot  enclosed ;  aJso,  find  the  perimeter  of  it. 

137.  The  sides  of  a  triangle  are  13,  14,  15  inches,  re- 
spectively. If  squares  are  described  on  the  sides  towards 
the  outside  of  the  triangle,  find  the  perimeter  of  the  figure 
and  the  whole  space  occupied  by  it. 

138.  In  tlie  preceding  example,  if  equilateral  triangles 
are  described  instead  of  squares,  find  the  perimeter  and 
the  space  enclosed  by  it. 

139.  The  radius  of  a  circle  is  8  feet ;  two  parallel  chords 
are  drawn,  each  equal  to  the  radius.  Find  the  area  of 
the  zone  between  the  chords. 
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140.  A  circular  shrubbery  is  surrounded  by  a  road  of 
uniform  breadth,  the  inner  side  of  the  road  measuring- 
SGOyds.  in  circumference,  and  the  outer  side  420.  "What 
quantity  of  ground  does  the  road  cover  ? 

141.  If  the  diameter  of  the  earth  is  8000  miles,  what' 
is  the  diameter  of  Saturn,  Avhich  is  1000  times  its  bulk? 

142.  Find  the  volume  of  the  greatest  sphere  -which  can 
be  cut  out  of  a  cubical  block^  whose  edge  is  3  inches. 

143.  Find  the  solid  contents  of  a  rubber  ball,  4  inches  in 
diameter,  which  has  a  hollow  in  it  2  inches  in  diameter. 

144.  If  a  pipe,  3  inches  in  circumference,  can  till  a  cis- 
tern in  2  hours,  in  what  time  can  a  pipe,  4|-  inches  in  cir- 
cumference, fill  it  ? 

145.  Find  the  cost  of  paving  a  walk.  2i  feet  Avide,  around 
the  outside  of  a  square  court,  containing  I'JGsq.  yds.,  at 
20  cents  a  square  foot. 

14(3.  The  radius  of  a  circle  is  12  feet ;  two  parallel 
chords  are  drawn  on  opposite  sides  of  the  centre,  one  sub- 
tending ;it  the  centre  an  jvngle  of  60°,  and  the  other  an 
angle  of  90°.  Find  the  area  of  the  zone  between  the 
chords. 

147.  A  field  is  ten  thousand  times  as  large  as  the  plan 
which  has  been  made  of  it.  Find  what  length  in  the  nlan 
will  represent  a  length  of  24  yards  in  the  field. 

14^.  One  extremity  of  a  string  is  fastened  to  the  corner 
of  a  square,  edge  3  inches,  and  the  string  is  then  wound 
around  the  square  ;  if  the  string  is  kept  stretched  in  un- 
Avinding  it,  find  the  area  of  the  space  enclosed  by  the  string 
after  it  is  unwound  and  the  line  marked  out  by  its  ex- 
tremity in  one  complete  revolutiow. 

14I>.  In  the  preceding  example,  if  the  end  which  is 
fastened  to  the  scjuare  was  attached  to.it  at  the  middle 
point  of  a.  side,  find  the  area. 

150.  The  area  of  a  sector  is  115  sq.  in.,  the  area  of  ihe 
circle  is  275  sq.  in.     Find  the  arc  of  the  sector. 

151.  What  is  the  depth  of  a  G  galhm  pail  that  is  12 
inches  across,  tlu^  sidi^s  lM>iiig  n]>riglity 

152.  A  circle  and  an  (■(|uil;itcr;il  trinngle  h;ive  equal 
perimeters,  each  being  3()  inches;  liiid  the  diU'erence  of 
their  areas. 
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.153.  A  moat  39  feet  wide  surrounds  a  castle  which 
stands  on  a  circular  piece  of  g-round.  What  is  the  area  of 
the  space  occupied  hy  the  moat,  if  the  inner  circumference 
of  it  is  796  yards'? 

154.  Assuming  the  earth  to  be  a  sphere  whose  diameter 
is  7913  miles,  find  the  length  of  a  degree  of  longitude  at 
the  equator. 

155.  In  the  preceding  example,  find  the  length  of  a  de- 
gree of  longitude  in  60  degrees  north  latitude. 

156.  Also  in  45°  north  latitude. 

157.  A  cistern  is  12  ft.  4  in.  long,  by  8  ft.  6  in.  wide. 
Find  how  many  inches  the  surface  will  sink  if  280  gallons 
are  drawn  off. 

158.  A  box  is  without  a  lid  ;  if  the  external  length  is  3 
ft.,  width  2  ft.,  depth  1  ft.  6  in.,  and  the  thickness  of  the 
material  is  1  in.,  find  the  number  of  cubic  inches  of  the 
material. 

159.  The  wall  of  China  is  1500  miles  long,  20  feet  high, 
15  feet  wide  at  the  top,  and  25  feet  at  the  bottom.  Find  how 
many  cubic  yards  of  material  it  contains. 

160.  Find  how  many  cubic  feet  of  earth  must  be  dug 
out  to  make  a  well  3  feet  in  diameter,  and  30  feet  deep. 

161.  One  extremity  of  a  string  is  fastened  to  a  corner 
of  an  equilateral  triangle,  side  5  inches,  and  the  string  is 
then  wound  around  the  triangle,  being  kept  taut,  when 
unwound.  Find  the  area  of  the  space  enclosed  by  the  string 
and  the  line  marked  out  by  its  unattached  extremity  in 
one  complete  revolution, 

162.  In  the  preceding  example,  if  the  end  which  is  fas- 
tened to  the  triangle  was  attached  to  it  at  the  middle  point 
of  a  side,  find  the  area. 

163.  The  area  of  a  sector  is  90  square  feet ;  the  radius 
of  the  circle  is  15  feet.     Find  the  arc  of  the  sector. 

164.  The  length  of  a  triangular  prism  is  7  feet,  and  the 
sides  of  the  triangular  end  are  3,  4  and  5  feet,  respectively. 
AVhat  is  its  whole  superficial  area  ? 

165.  The  difference  between  the  radii  of  the  front  and 
hind  wheels  of  a  carriage  is  6  inches.  What  are  the  lengths 
of  these  radii  if  the  front  wheel  makes  50  revolutions  more 
than  the  hind  one  in  going  a  mile  ? 
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IGG.  At  what  distance  from  the  top  must  a  cone,  14  in- 
ches hig-li,  be  cut  parallel  to  the  base,  that  the  volumes  of 
the  two  parts  may  be  equal  ? 

167.  A  vessel  in  the  form  of  a  right  circular  cylinder 
is  to  have  a  capacity  of  3  gallons,  and  the  depth  of  the 
vessel  is  to  be  equal  to  the  length  of  a  diameter  of  the 
end.     Find  its  depth. 

168.  Find  the  number  of  cubic  yards  of  earth  dug  out 
to  make  a  tunnel  80  yards  long,  whose  section  is  a  semi- 
circle, with  a  radius  of  10  feet. 

16i).  How  many  pieces  of  money,  |  of  an  inch  in  diame- 
ter and  I  of  an  inch  thick,  can  be  coined  from  material  in 
the  form  of  a  cube,  whose  edge  is  3  inches  ? 

170.  Find  the  cost  of  a  leaden  pipe  of  li  inch  bore, 
which  is  1  inch  thick  and  20  feet  long,  at  8  cents  per 
pound,  supposing  that  a  cubic  foot  of  lead  Aveighs  11500 
ounces. 

171.  The  altitude  of  an  equilateral  triangle  is  14  feet. 
Find  the  length  of  a  side  and  the  area  of  the  triangle. 

172.  A  ladder,  whose  foot  rests  in  a  given  position,  just 
reaches  a  Avindow  on  one  side  of  a  street,  and  when  turned 
about  its  foot  just  reaches  a  window  on  the  other  side.  If 
the  two  positions  of  the  ladder  be  at  right  angles  to  each 
other,  and  the  heights  of  the  windows  be-  36  and  27  feet, 
respectively,  tind  the  Avidth  of  the  street  and  the  length  of 
the  ladder. 

173.  The   driving    Avhrcl    of    a   locomotive-engine,    of 
diameter  7  feet,  makes  Ih  revolutions  in  1  second.     Find, 
approximately,  the  number  of  miles  per  hour  at  Avhich  the 
train  is  going. 

174.  HoAV  many  inches  of  Avireare  necessary  to  make  a 
figure  of  a  circle  and  a  square  described  about  it,  Avlien 
each  side  of  the  square  is  4  inches  ? 

175.  The  large  hand- of  a  clock  is  11  feet  long.  Hoav 
many  yards  per  day  does  its  extremity  traA'cl  ? 

176.  Find  the  internal  depth  of  a  cubical  box,  Avhich 
will  exactly  hold  3  gallons. 

177.  A  sovereign  is  |  of  an  inch  in  diameter,  and  yV  of 
an  inch  in  thickness.  If  80000  of  them  be  melted  doAvn 
and  formed  into  a  cube,  find  an  edge  of  the  cube. 
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178.  Find  how  many  gallons  are  contained  in  a  vessel, 
which  is  in  the  form  of  a  right  circular  cone,  the  radius 
of  the  base  being  8  feet,  and  the  slant  side  12  feet. 

179.  The  great  pyramid  of  Egypt  was  481  feet  in  height 
when  complete,  and  its  base  was  a  square  764  feet  in 
length.     Find  its  volume  in  cnbic  yards. 

180.  A  solid  is  in  the  form  of  a  right  circular  cylinder, 
with  hemispherical  ends  ;  the  extreme  length  is  42  inches 
and  the  diameter  is  5  inches.     Find  the  volume. 

181.  Find  the  weight  of  gunpowder  required  to  fill  a 
hollow  sphere  9  inches  in-  diameter,  supposing  that  30 
cubic  inches  of  gunpowder  weigh  one  pound. 

182.  The  radius  of  the  base  of  a  cylindrical  vessel  is  14 
inches  ;  a  block  of  stone  is  placed  in  the  vessel  and  is 
covered  with  Avater ;  on  removing  the  block  the  level  of 
the  water  sinks  4  inches.  Find  the  weight  of  the  block  of 
stone,  supposing  that  it  is  8  times  as  heavy  as  an  equal 
volume  of  water. 

183.  A  water-wheel,  whose  diameter  is  14  feet,  makes 
50  revolutions  per  minute.  Find,  approximately^,  the 
number  of  miles  per  hour  traversed  bj'  a  point  on  the  cir- 
cumference of  the  Avheel. 

184.  A  locomotive,  running  at  the  rate  of  35  miles  per 
hour,  has  a  driving-wheel  which  makes  4  revolutions  in  1 
second.     Find  the  diameter  of  the  wheel. 

185.  The  shaft  of  Pompey's  pillar,  which  is  situated  near 
Alexandria,  in  Egypt,  is  a  single  stone  of  granite.  The 
height  is  90  feet,  the  diameter  at  one  end  is  60  inches,  and 
at  the  other  end  7  ft.  6  in.     Find  the  volume. 

186.  A  cask  full  of  water  weighs  480  lbs.  ;  the  cask 
when  empty  weighs  81  lbs..  Find  the  number  of  gallons 
the  cask  will  hold. 

187.  Find  the  area  of  the  whole  surface  of  a  pyramid  on 
a  square  base,  having  its  other  faces  equal ;  each  side  of 
the  base  is  35  feet,  and  the  height  of  the  pyramid  is  34 
feet  8  inches. 

188.  The  surftice  of  a  sphere  is  equal  to  that  of  a  right 
circular  cylinder  ;  the  radius  of  the  base  of  the  cylinder 
is  4  inches,  and  the  height  1  foot.  Find  the  volume  of 
the  sphere. 
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189.  The  volume  of  a  sphere  is  equal  to  that  of  the  right 
circular  cylinder  in  the  preceding  example.  Find  the 
surface  of  the  sphere. 

190.  A  square  enclosure  has  a  side  40  feet  in  length. 
In  front  of  it,  and  at  a  distance  of  40  feet  from  each  of  the 
two  nearest  corners,  a  coav  is  tethered.  If  the  tether  rope 
is  100  feet  in  length,  and  the  cow  is  unable  to  enter  tlie 
enclosure,  find  the  area  of  the  ground  from  -which  the  cow 
will  be  alile  to  procure  the  grass. 

191.  How  many  times  larger  than  the  earth  is  the  sun, 
if  they  are  considered  spheres,  the  radius  of  the  earth  being 
395()  miles,  and  that  of  the  sun  441,500  miles  ? 

192.  How  many  gallons  of  wine  are  contained  in  a  cask 
Aveighing  450  pouiuls,  if  the  cask  when  emj^ty  weighs  20 
lbs.,  and  a  cubic  foot  of  wine  995  ounces? 

193.  If  the  earth  be  regarded  as  a  sphere  7912  miles 
in  diameter,  and  the  moon  a  sphere  2160  miles  in  diame- 
ter, how  many  times  the  bulk  of  tlio  moon  is  the  earth  ? 

194.  A  hat  roof  is  17  ft.  4  in.  long,  and  13  ft.  4  in.  wide. 
Find  the  cost  of  covering  it  with  sheet  lead  ^J^  of  an  inch 
thick,  supposing  that  a  cubic  inch  of  lead  weighs  G-5 
ounces,  and  that  1  pound  of  it  costs  7  cents. 

195.  A  l)Ox  witl\  a  lid  is  made  of  planking  1|-  inches 
thick.  If  tlie  external  dimensions  be  3  ft.  4  in.,  2  ft.  (j  in., 
and  1  ft.  8  in.,  respectively,  how  many  square  feet  of  plank- 
ing does  it  contain  ? 

19G.  A  telegraph  wire  is  70  kilometres  long,  and  2^^ 
millimetres  in  diameter.  Find  the  volume  in  cubic  deci- 
metros. 

197.  Tlie  top  of  a  iiag  staff  l)eing  broken  off  by  a  blast 
of  wind,  struck  the  ground  at  a  distance  of  15  feet  from 
the  foot  of  the  pole,  Find  the  height  of  the  whole  flag-staif 
supposing  the  length  of  tlie  broken  piice  to  be  39  feet. 

198.  The  area  of  the  coal  lii'ld  of  South  Wales  is  1000 
square  miles,  and  the  average  thickness  of  the  coal  is  00 
feet.  If  a  cvibic  yard  of  coal  weigh  2200  pounds,  and  the 
annual  consumption  of  coal  in  Great  Britain  be  70,000,000 
tons,  tind  the  number  of  years  for  which  this  coal  field 
alone  would  supply  Great  Britain  with  coal  at  the  present 
rate  of  consumption. 
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199.  Find  tlie  luimber  of  gallons  of  water  which  pass  in 
5  minutes  under  a  bridg-c  20  ft.  6  in.  wide,  the  stream 
being-  12  ft.  4  in.  deep,  and  its  velocity  2|  miles  per  hour. 

200.  Six  men  boug-ht  a  g-rinding-stone,  G5  inches  in  di- 
ameter, each  paying  one-sixth  part  of  the  expense.  They 
agree  to  grind  down  their  respective  shares  in  succession. 
If  the  axle  renders  a  space  in  the  centre,  5  inches  in  di- 
ameter, useless,  find  the  diameter  of  the  grinding-stone 
when  each  of  them  has  ground  his  share. 

201.  Three  poles  stand  upright  on  level  groand_,  with 
their  lower  ends  in  the  same  straight  line.  The  heights 
of  the  two  extreme  poles  are  31  and  25  feet.  The  top  of 
the  former  is  20  feet,  and  that  of  the  latter  26  feet,  from 
the  top  of  the  middle  pole;  Avhile  the  middle  pole  stands 
12  feet  distant  from  the  higher  of  the  other  two,  measured 
horizontally.  What  is  the  length  of  the  middle  pole,  and 
the  distance  between  the  tops  of  the  other  two  ? 

202.  What  must  be  the  edge  of  a  cube,  in  order  that  its 
total  superficial  area  may  be  2  square  feet,  expressing  the 
answer  in  inches  ? 

203.  A  vessel  when  empty  Aveighs  1-75  kilogrammes, 
and  when  full  of  water  weighs  7-3  kilogrammes.  Find 
the  capacity  of  the  vessel  in  cubic  decimetres. 

204.  If  iron  is  7-7  times  as  heavy  as  an  equal  volume  of 
water^  find  the  radius  of  a  G4-pound  spherical  shot. 

205.  Find  the  measure  of  the  area  of  a  triangle,  the 
measures  of  whose  sides  are  a,  b  and  c. 

206.  A  vat,  4  ft.  long,  3  ft.  wide,  and  9  inches  deep,  con- 
tains pulp  for  making  paper.  A  percentage  of  the  pulj:)  is 
lost  in  drying,  and  a  sheet  of  paper  2700  yards  long, 
2  feet  6  inches  wide,  and  -004  inches  thick  is  obtained. 
What  per  cent,  of  the  pulp  was  lost  in  drying  ? 
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1.  A  can  do  as  mach  Avork  in  9  days  as  B  can  do  in  10, 
hut  A  works  only  10  days  for  every  11  B  Avorks.  How 
sliould  §59.70  be  divided  for  work,  under  these  conditions  ; 

2.  A  man  insures  a  liouse,  wortli  81000,  for  4  of  its 
value^  at  2%  premium.  If  the  house  be  destroyed,  find 
the  total  loss  sustained  by  the  owner  after  one  premium 
has  been  paid. 

3.  "What  principal  will  amount,  at  simple  interest,  to 
8373.75  in  2|  years  at  G%  per  annum  ? 

4.  Three  men  form  a  partnership,  contributing  $3200, 
84000,  and  84500,  respectivelv.  How  should  a  g-ain  of 
8526.50  be  divided  ? 

5.  I  mix  3  lbs.  of  tea,  worth  40  cents  a  lb.,  Avith  511)S. 
of  tea,  worth  48  cents  a  lb.  At  what  price  per  lb.  should 
I  sell  the  mixture  to  make  a  clear  gain  of  8%  ? 

6.  If  3%  stock  is  selling  at  84,  what  should  be  the  price 
of  7%  stock,  to  realize  the  same  interest  on  the  money  in- 
vested ? 

7.  Find  an  agent's  charges,  who  sells  3500  bushels  of 
wheat,  at  85  cents  a  bushel,  on  a  commission  of  4.^%. 

8.  A  merchant  buys  4000  yards  of  carpet  in  England, 
at  4s.  6d.  per  yard.  Find  its  value  in  Canadian  currency, 
exchange  being  £1  =  84.87. 

9.  Find  the  cost  of  painting  a  floor,  1^  ft.  in  length  and 
12ft.  Sin.  in  Avidth,  at  18 cents  per  square  yard. 

10.  Divide  8201  betAveen  A  and  B,  so  that  A  may  haA^e 
812  more  than  half  of  A\'hat  B  gets. 

11.  Tavo  men  start  together  to  go  in  the  same  direction 
around  a  circular  track.  The  lirstgoes  5  yards  Avhile  the 
second  goes  4^.     AVhere  Avill  they  first  be  together? 

12.  I  sold  a  book  for  78  cents,  gaining  12 J%.  Find 
the  cost. 

13.  "When,  first  after  4  o'clock,  Avill  the  minute  hand  be 
midAvay  betAveen  the  figure  IV  and  the  hour  hand  ? 

14.  Tavo  men  Avorking  together  can  perform  a  piece  of 
Avork  in  18  days.  If  tlie  jol)  is  Avortli  812(>,  and  one  of  the 
men  Avorks  5  days  less  than  the  other,  how  should  the 
money  be  diA-ided  ? 
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15.  How  much  tea,  Avorth  54  cents  a  pound,  must  I  mix 
with  34  lbs.,  worth  60  cents  a  pound,  so  as  to  form  a  mix- 
ture worth  bl'i  cents  a  pound? 

16.  Three  men  form  a  partnership,  and  invest  their 
capital  in  the  proportion  of  3^  4,  and  5.  If  they  gain 
§720,  how  should  it  he  divided  among-  them  ? 

17.  Find  my  income  from  investing-  $5100  in  the  41  per 
cents  at  85. 

18.  Find  the  actual  cost  of  goods  which  were  purchased 
for  8510  on  3  months'  credit,  money  being  worth  8%  per 
annum. 

19.  A  boy  bought  apples  at  5  for  6  cents,  and  sold  them 
at  2  for  3  cents.     What  Avas  his  gain  per  cent  ? 

20.  When,  first  after  5  o'clock,  will  the  minute  hand  be 
midway  between  the  figure  III  and  the  hour  hand  ? 

21.  Find  the  cost  of  sowing  a  field,  40  rods  long  and  35 
rods  wide,  with  Avheat  at  70  cents  a  bushel,  if  it  takes  IJ 
bushels  to  sow  an  acre. 

22.  Divide  $318  between  A  and  B,  so  that  A  may  have 
814  less  than  one-third  of  B's  share. 

23.  Find  the  difference  between  |  -^  i  of  f ,  and  f  -=- 1  x  §. 

24.  A  and  B  can  do  a  piece  of  work  in  8  days,  B  and 
C  in  10  days,  and  C  and  A  in  12  days.  Find  when  they 
will  finish  it,  all  working  together. 

25.  I  sold  2  books  for  75  cents  each^  on  the  one  I  gained 
20%,  and  on  the  other  I  lost  20%.  How  much  did  I  gain 
or  lose  on  the  whole  transaction  ? 

26.  Find  the  rate  of  interest  at  which  $137  will  amount 
to  $152.07  in  2  years. 

27.  Eeduce  •714285  to  a  vulgar  fraction  in  its  lowest 
terms. 

28.  A  is  worth  a  certain  sum,  B  is  worth  twice  as  much, 
and  C  is  worth  as  much  as  both,  which  is  $2700.  What 
are  A  and  B  worth,  respectively  ? 

29.  An  agent  remitted  to  his  employer  $1872,  as  the 
proceeds  of  the  sale  of  wheat,  aftei-  deducting  his  commis- 
sion of  4%  for  the  transaction.  What  was  the  amount  of 
the  commission? 

30.  If  the  31  per  cents  are  selling  at  75,  what  rate  of 
interest  would  they  pay  on  an  investment  ? 
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1.  A  ii'rocer  mixes  30  lbs.  of  tea,  Avorth  45  cents  a  pound, 
with  20  lbs.  of  tea,  Avorth  35  cents  a  pound.  At  Avhat 
price  per  lb.  must  he  sell  the  mixture  so  as  to  gain  20% 
on  his  outlay  ? 

2.  How  much  carpet  is  wasted  in  carpeting  a  room, 
20ft.  long  and  lift.-  wide,  with  carpet  (running  length- 
wise) I  yd.  wide_,  and  having  a  complete  pattern  every 
8  ft? 

3.  A  can  do  twice  as  much  work  in  a  day  as  B,  but  he 
works  only  vi  of  the  time.  How  should  $22,  which  they 
receive  for  their  work,  be  divided  ? 

4.  When,  first  after  3  o'clock,  will  the  hour  hand  of  a 
clock  be  midway  between  the  figure  IH  and  the  minute 
hand  ? 

5.  A  and  B  agree  to  pay  their  travelling  expenses  in 
the  jn'oportion  of  2  to  3.  A  pays  on  the  whole  Sl(')4,  and 
B  $20().  What  has  one  to  pay  the  other  to  settle  the  ac- 
count ? 

6.  Two-thirds  of  the  selling  price  of  certain  goods  is 
10%  less  than  cost.  Find  the  gain  per  cent,  at  which  the 
goods  were  sold. 

7.  In  what  time  will  $212  amount  to  $245.39,  at  7%  per 
annum  ? 

8.  Find  the  sum  realized  on  the  sale  of  $3000  stock  at 
8(),  brokerage  at  J  %. 

9.  Divide  $46G9  among  3  men,  in  the  proportion  of  5, 
7^  and  11. 

10.  Find  the  true  discount  off  $422.50  due  in  9  months, 
at  7^%  per  annum. 

11.  What  is  the  cost  of  insuring  property,  worth  $700, 
at  2%,  so  that  in  event  of  loss  the  owner  may  receive  back 
the  value  of  tlie  property  and  the  premium  paid  ? 

12.  Divide  $31.50  among  A,  B;,  and  0,  so  that  B  may 
have  one-third  as  much  again  as  A,  and  C  one-fourth  as 
mucli  again  as  A  and  B  together. 

13.  Find  the  cost  of  fencing  a  2^  acre  square  field  at 
50  cents  a  rod. 

14.  Find  the  net  income  of  a  man  whose  total  income  is 
snoo,  on  $500j|j^  which  he  pays  18  mills  on  the  dollar 
taxation.  jf 
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15.  Three  brothers  bay  a  farm,  the  first  taking-  |  of  it, 
the  second  ^,  and  the  third  the  remainder  ;  the  third  paid 
^1884.     What  did  eacli  of  the  others  pay  ? 

ic    Q-       T-^     -304  X  •002x1-8 

16.  Smiplify 

■^       -0009  X  -038 

17.  A  can  do  a  piece  of  work  in  5  days,  B  in  6,  and  C 
in  7.  If  they  all  work  tog-ether  at  it  and  make  $21.40, 
how  should  the  money  be  divided  ? 

18.  What  principal  Avill  amount  to  $263. 17|  in  4  years 
at  5|%  per  annum  ? 

19.  How  much  must  a  man  pay  for  $4000  stock  at  87, 
brokerage  ^%  ? 

20.  At  what  time  after  5  o'clock  are  the  hour  and  min- 
ute hands  of  a  clock  first  tog-ether  ? 

21.  I  insure  a  house  for  -|  of  its  value  at  3%,  and  if  the 
house  is  destroyed  my  total  loss  will  be  1522.50.  Find 
the  value  of  the  house. 

22.  A  farmer  boug-ht  11  cows  for  $253,  and  after  keeping- 
them  17  weeks,  at  a  cost  of  $1.75  a  week  each,  he  sold 
them  for  $48  each.  How  much  did  he  gain  or  lose  by  the 
transaction  ? 

23.  Find  the  cost  of  sowing  a  field  40  rods  long  and  30 
wide^  with  oats  worth  35  cents  a  bushel,  if  it  requires  2 
bushels  of  oats  to  sow  one  acre. 

24.  A  grocer  mixes  25  lbs.  of  tea,  worth  35  cents  a  lb., 
with  35  lbs.,  worth  40  cents  a  lb.  At  what  price  per  lb. 
must  he  sell  the  mixture  in  order  to  gain  10%  ? 

25.  Find  the  cost  of  papering  the  walls  of  a  room  14  ft. 
long,  12  ft.  wide;  and  10  feet  high,  in  which  are  two  win- . 
dows^  3|  by  6ft.,  and  one  door^  4  by'7ft.,  with  paper  27 
inches  wide,  at  6  cents  a  yard. 

26.  Divide  $612  into  3  parts,  such  that  the  first,  put  out 
at  simple  interest  for  2  years  at  6%,  equals  the  second  for 
3  years  at  5%,  equals  the  third  for  4  years  at  4%. 

27.  A  bankrupt  owes  A  $4000,  and  B  $2700,  and  his 
assets  are  $921.25.     How  should  his  assets  be  divided  ? 

28.  A  grain  merchant  bought  wheat  at  874-  cents  a 
bushel,  and  sold  it  at  77  cents  a  bushel.  How  much  did  he 
lose  on  every  dollar  he  paid  ? 
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1.  A  and  B  can  do  a  piece  of  work  in  5  days,  A  could 
do  it  alone  in  8  days.  How  long"  would  it  take  B  to 
finish  the  work  if  both  together  had  worked  at  it  for  3 
days  ? 

2.  A  g"rocer  who  throAvs  off  5%  for  cash,  sold  the  follow- 
ing :  3  lbs.  raisins, _  at  8  cents  a  pound  ;  4|  lbs.  tea,  at  50 
cents  a  pound ;  4  cans  of  salmon,  at  25  cents  a  can  ;  8  lbs. 
of  sugar,  at  6|-  cents  a  pound  ;  5-J  lbs.  of  butter,  at  20  cents 
a  p9und.     Find  his  cash  receipts. 

3.  I  sold  a  horse  for  $153,  and  lost  15%  by  the  transac- 
tion.    Find  the  cost  price  of  the  horse. 

4.  A  and  B  engage  in  trade ;  A  puts  into  the  business 
$400  for  6  months,  and  B  puts  in  $300  for  7  months.  How 
should  a  net  gain  of  $450  be  divided  ? 

5.  Find  the  income  arising  from  investing  $3370  in  the 
3  per  cents,  at  72. 

6.  A  sold  $2500  worth  of  goods  to  B,  at  a  profit  of  G%, 
and  B  sold  them  to  C,  at  a  loss  of  5%.  Find  what  C  paid 
for  the  goods. 

7.  A  certain  sum  of  money  in  3  years  at  4%  per  an- 
num amounts  to  $336.  Find  what  it  will  amount  to  in  1 
years  at  the  same  rate. 

8.  Find  the  cost  of  gravelling  a  walk,  1  yard  in  widtli, 
around  the  inside  of  a  2^  acre  square  field,  at  15  cents  a 
square  yard. 

1>.  A,  B,  and  C  do  a  piece  of  work,  and  are  paid  $42  for 
it.  The  money  is  divided  according  to  the  efficiency  and 
time  each  worked ;  A's  efficiency  is  to  B's  as  2  to  3,  B's  to 
C's  as  4  to  5 ;  A  worked  6  days,  B  7  days,  and  C  8  days. 
How  should  the  money  be  divided  ? 

10.  Divide  $3G1)  between  A  and  B,  so  that  A  may  have 
$4.20  more  than  14%  of  B's  share. 

1 1.  A  merchant  sold  an  article  at  a  loss  of  8%,  but  IkkI 
he  sold  it  for  $1.05  more,  he  would  have  gained  7%,  What 
])ricc  did  he  sell  it  at? 

12.  A  man  divided  a  farm  among  3  sons  ;  to  the  first 
he  gave  110  acres,  to  the  second  I  of  the  Avhole,  and  to  the 
third  If  as  much  as  to  both  the  others.  How  many  acres 
did  the  farm  contain? 
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13.  A  and  B  run  a  100  yards  race  ;  A  takes  8  steps 
while  B  takes  9,  but  10  of  A's  are  equal  in  length  to  11  of 
B's.     Who  will  win  the  race,  and  by  how  much  ? 

14.  Find  the  difference  between  the  true  and  the  bank 
discount  off"  $508,  due  in  41  years,  at  6%  per  annum. 

15.  HoAV  many  yards  of"  paper,  30  inches  wide,  with  a 
pattern  every  18  inches,  are  required  to  paper  the  walls 
of  a  room  18  ft.  long-^  12  ft.  wide,  and  10  ft.  hig-b? 

16.  A  person  sold  a  lot  for  $600,  gaining  14%  of  the 
proceeds.  What  would  he  have  sold  it  for,  had  he  gained 
1.4%  of  the  cost  ? 

17.  A  city  increases  13%  annually  in  population  for  3 
years,  and  has  at  the  end  of  that  time  1,442,897  of  a  popu- 
lation.    What  had  it  at  the  beginning  of  the  time  ? 

18.  HoAv  much  stock  must  be  sold,  at  72,  to  pay  a  debt 
of  $7470,  9  months  before  it  becomes  due,  true  discount 
being  allowed,  at  5%  per  annum  ? 

19.  A  merchant  sold  135  barrels  of  flour,  part  of  it  at 
$5  a  barrel,  and  the  remainder  at  $4  a  barrel,  and  realized 
$615.     How  many  barrels  of  each  kind  did  he  sell? 

20.  A  merchant  marked  his  goods  at  an  advance  of  20% 
on  cost,  and  in  selling  them  he  used  a  yard  measure  | 
inch  too  short ;  his  entire  gain  being  $134.10,  find  the 
cost  price  of  the  goods. 

21.  A  merchant  marked  his  goods  at  an  advance  of 
50%,  but  afterwards  sold  them  50%  less  than  this  price. 
Required  his  loss  per  cent. 

22.  I  buy  a  ground  rent  of  •$32  per  annum  for  $400. 
What  per  cent,  do  I  realize  on  my  investment  ? 

23.  A  man  has  $10,  $5,  and  $4  bills,  the  number  of  each- 
denomination  being  proportional  to  3,  4,  and  6.     If  they 
amount  to  $518  in  all,  how  many  has  he  of  ench  denom- 
ination ? 

24.  A  and  B  start  together  to  travel  in  the  same  direc- 
tion. A  travels  at  the  rate  of  7  miles  per  hour,  and  al- 
ways remain  i  as  far  ahead  of  B  as  B  has  travelled. 
What  is  B's  rate  of  travelling  ? 

25.  A  speculator  received  a  stock  dividend  of  5%,  which 
increased  the  number  of  his  shares  to  42  ($100).  How 
many  shares  had  he  at  first  ? 
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1.  A  driig-g-ist  g-ives  a  lb.  troy  of  certain  g-oods  instead 
of  a  lb.  avoirdupois.  What  is  his  gain  and  tlie  customer';; 
loss  per  cent.  ? 

2.  Find  the  cost  of  carpeting  a  room  20  ft.  long-^  17  ft. 
6  in.  in  AAadth,  with  carpet  2  ft.  wide,  at  ^1.50  a  yard,  the 
carpet  running*  lengthwise,  and  without  a  pattern. 

3.  Find  the  cost  of  fencing  a  farm  in  the  form  of  a 
rectangle,  whose  sides  are  in  the  ratio  cf  4  to  5,  and  which 
contains  800  acres,  at  $1.37|  a  rod. 

4.  A  and  B  work  6  and  7  hours  respectively  for  one 
day  and  receive  the  same  wages  ;  on  the  second  day  they 
Avork  7  and  8  hours  respectively  ;  they  receive  for  their 
whole  work  $18.10.     Hoav  should  it  be  divided? 

5.  Divide  $248  earnings  Ijetween  A  and  B,  Avhen  A 
works  only  4  hrs.  to  every  6  hrs.  B  works,  but  is  able  to 
do  as  much  in  5  days  as  B  can  do  in  8  days. 

6.  A  grocer,  by  selling  5  lbs.  of  tea  for  a  certain  price, 
gained  12%  ;  afterwards  he  increased  the  price,  giving 
only  4|  lbs.  for  the  same  money.  What  per  cent,  did  he 
make  at  the  increased  price  ? 

7.  A  merchant  lost  25%  of  certain  perishable  goods 
and  sold  tlie  remainder  at  a  gain  of  30%.  AVhat  was  his 
gain  or  loss  per  cent.  ? 

Q    Q.      ,.n       -0004  X -00051  X -03 

8.  Simplify      . 

^  -0008  X  3-1 

9.  A  builder  pays  3  times  as  much  for  material  as  for 
labor  ;  had  lie  paid  10%  more  for  material,  and  6%  less  for 
labor,  his  contract  would  have  cost  him  $3637.92.  What 
Avas  his  contract  price  ? 

10.  Find  the  length  of  a  side  of  a  square  lield  containing 
10  acres. 

11.  T  invest  equal  sums  of  money  in  the  t  per  cents  at 
87,  and  in  the  5  per  cents  at  102,  and  ronlize  !i?27  a  year 
more  income  from  the  latter  than  from  the  former.  Ilcnv 
much  do  I  invest  in  each  ? 

12.  The  hour,  minute,  and  second  hands  of  a  wateh  re- 
volve around  the  same  centre.  When,  first  after  7  o'clock, 
Avill  the  minute,  hnnd  be,  ini<hv;iy  between  tlu^  otlK^r 
two  ? 
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13.  A  and  B  form  a  partnership,  A  puts  into  the  busi 
ness  83000  for  4  months,  and  B  puts  in  $4200  for  3 
months.  How  should  $1722  profits  be  divided  between 
them  ? 

14.  A  man  insures  a  house,  worth  $4900,  so  that  in  ease 
of  loss  he  can  recover  i'  of  the  value  of  the  house  and  the 
premium  of  2%  paid  for  insuring-.  What  was  the  amount 
of  insurance  ? 

15.  A  70-day  note  is  discounted  by  a  banker  at  9%. 
What  rate  of  interest  is  he  charging-  for  the  money  ad- 
vanced ? 

16.  Find  the  leng-th  of  the  diag-onal  of  a  square  field 
containing-  40  acres 

17.  A  speculator  invests  some  money  in  3%  stock  at  72. 
What  per  cent,  is  he  making-  on  the  money  invested  ? 

18.  A  merchant  imported  a  quantity  of  g-oods,  paying- 
25%  of  the  invoice  price  for  freig-ht,  duty  etc.  He  sold 
them  for  $2925,  losing-  10%  thereby.  What  was  the  in- 
voice price  ? 

19.  A  merchant  having-  boug-ht  a  lot  of  goods,  sells  ^  of 
them  at  a  loss  of  (>%.  By  what  increase  per  cent,  must 
he  raise  that  selling-  price  in  order  that  by  selling-  the  re- 
mainder at  the  increased  rate  he  may  g-ain  6%  on  the 
whole  transaction  ? 

20.  A  bankrupt's  assets  are  only  half  of  his  liabilities, 
but  one-third  of  the  assets  prove  to  be  worth  only  50  cents 
on  the  dollar.     How  many  cents  on  the  dollar  can  he  pay  ? 

21.  A  wine  merchant  mixes  8  g-allons  of  wine  worth 
$1.12|  a  gallon,  12  gallons  worth'$1.25  a  gallon,  and  14 
gallons  worth  $1.50  a  gallon,  with  16  gallons  of  water,  and 
sells  the  mixture  at  $1  a  gallon.     Find  his  gain  per  cent. 

22.  A  boy  engages  with  a' farmer  a  year  for  $40  and  a 
suit  of  clothes.  He  leaves  at  the  end  of  9  months,  and  is 
entitled  to  $25  and  the  suit.  What  was  the  cost  of  the 
suit  ? 

23.  A  man  has  $400  of  his  income  exempt  from  taxation, 
and  on  the  balance  he  pays  2%  income  tax  ;  if  his  net  in- 
come is  $865.50,  find  his  totalincome. 

24.  What  time  between  6  a,nd  7  o'clock  will  the  hour 
and  minute  hands  of  a  watch  be  together  ? 

15 
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1.  A  broker  receives  $25  for  iiivestiug  $4325  in  stock 
wortli  Sij.     What  rate  did  tlie  brolcer  cliarg-e? 

2.  Find  the  perimeter  of  a  square  field  containing-  lOacres. 

3.  A  merchant  sold  27 G  yards  of  cloth  at  a  profit  of 
15%,  and  398  yards  at  a  profit  of  7%,  and  found  that  had 
he  sold  it  at  a  uniform  profit  of  11%,  he  would  have  real- 
ized $4.88  more  than  he  did.  What  was  the  cost  price  of 
the  cloth  ? 

4.  A  man  suld  a  horse  at  20%  profit.  If  the  horse  had 
cost  him  $40  more,  and  had  sold  for  the  same  amount  as 
before,  he  Avould  have  lost  5%.     What  was  the  cost  ? 

5.  What  is  the  difference  betAveen  40%  discount,  and  20, 
10,  and  10%  discount? 

6.  How  much  will  I  save  annually  by  investing-  $7950 
in  the  3%'s,  at  75,  instead  of  in  the  4%'s,  at  106  ? 

7.  A  merchant  who  g-ives  a  discount  of  5%  for  cash, 
sold  the  following-  g-oods  :  14  lbs.  of  sug-ar,  at  6|  cents  a 
pound  ;  7  ll^s.  of  tea,  at  35  cents  a  pound  ;  3  brooms,  at  25 
cents  each  ;  20  yards  of  cotton,  at  8  cents  a  y;ir(l ;  4  papers 
of  pins,  at  5  cents  each,  and  3  si)Ools,  at  3  cents  each.  He 
received  in  payment  5  dozen  eg-g-s,  at  12  cents  a  dozen, 
2  pounds  of  butter,  at  20  cents  a  pound,  $1.90  in  cash,  and 
booked  the  balance.     How  much  did  he  book? 

8.  The  trae  discount  off  $i;>0  for  a  certain  time  is  $10. 
What  would  it  be  for  double  that  time  ? 

9.  A  merchant  marks  his  goods  at  a  profit  of  30%^  but 
throws  off  20%  of  this  price  in  selling.  At  wliat  advance 
on  cost  does  he  sell  them  ? 

10.  A  and  B  run  a  300  yard  race  ;  A  runs  12  yards 
Avhile  B  runs  10,  but  after  A  has  run  one-half  the  distance, 
he  runs  only  8  yards  in  the  time  in  which  lie  formerly  ran 
12  yards,  while  B  continues  his  original  rate  throug-hout 
the  race.     Which  wins,  and  by  how  much  ? 

11.  Find  the  diff"erence  between  the  simi)le  and  the  com- 
pound interest  on  $400  for  3  years  at  7  %  per  annum. 

12.  Fintl  tlie  dift'erence  between  tlic  true  and  the  bank 
discount  off  $020  due  in  3  years,  at  8  %  per  annum. 

13.  A  teacher  pays  $5.40  taxes.  What  is  his  total  salary, 
if  $400  of  it  is  exempt  from  taxation,  and  a  2  %  rate  is 
levied  on  the  remainder  ? 
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14.  A  broker  invests  $517G.50  in  stock  at  76,  on  i  % 
commission.     Wliat  are  his  cliarges  ? 

15.  A  merchant  mixes  teas  worth  35,  40,  60,  75  cents  a 
lb.,  in  ecjual  quantities^  and  sells  the  mixture  for  80  cents 
a  lb.     What  percentag'e  does  he  g-ain  ? 

16.  A^  B,  and  C  do  a  piece  of  work  and  are  paid  in  pro- 
portion to  the  number  of  hours  each  works  ;  for  4  days  A 
works  6  hours  a  day,  B  7  hours  a  day,  and  C  8  hours  a  day. 
At  the  end  of  this  time  A  leaves,  while  B  and  C  work  2 
daj^s  more,  10  hours  a  day  each,  and  finish  the  work. 
If  $62  1)0  paid  for  the  whole  work,  how  should  it  be 
divided  ? 

17.  A  merchant  sells  12  lbs.  of  tea  for  what  17  lbs.  cost 
him.     What  advance  per  cent,  on  cost  is  he  making-  ? 

18.  An  insurance  company  took  a  risk  of  $4800  at  21%, 
and  immediately  re-insured  i  of  it  in  another  company  at 
3%.  If  the  property  be  destroyed,  find  the  loss  sustained 
by  each  company. 

19.  If  I  g-ain  30%  of  the  proceeds  in  selling  g-oods,  Avhat 
is  my  g-ain,  per  cent.,  on  the  cost  ? 

20.  Find  how  much  a  merchant  cheats  a  customer  who 
buys  g-oods  to  the  amount  of  $120,  when  he  g-ives  only  35 
inches  for  a  yard. 

21.  Find  the  cost  of  paving-  a  walk,  1  yard  wide,  around 
the  inside  of  a  rectangular  field,  40  yards  in  length  and 
30  yards  in  width,  at  75  cents  a  square  yard. 

22.  A  wholesale  dealer  sold  goods,  at  5%  profit,  to  a  re- 
tailer, who  disposed  of  them  at  5%  loss.  Find  the  average 
gain  or  loss  per  cent. 

23.  A  can  do  a  piece  of  work  in  7  days,  B  in  10  days, 
and  C  in  14  days.  How  long  Avill  it  take  C  to  finish  the 
work  if  A  and  B  have  both  worked  at  it  for  2  days  ? 

24.  How  many  pounds  of  tea,  worth  35  cents  a  pound 
must  be  mixed  with  14  lbs.  at  40  cents  a  pound,  so  that  a 
gain  of  20  %  may  be  made  by  selling  the  mixture  at  $4.41 
per  10  pounds  ? 

25.  How  much  better  is  it  to  lend  $300  for  3  years  at 
61%  simple  interest,  than  to  lend  it  at  6  %  compound  in- 
terest ? 

26.  What  rate  of  discount  is  40,  10,  and  10%  equal  to? 
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1.  A  drag-gist  marks  his  soda  at  50%  profit,  but  by  a 
mistake  sells  a  pound  by  avoirdupois  weig^ht.  What  per- 
centage does  he  really  gain  on  the  pound  ? 

2.  Bought  land  at  $40  an  acre.  How  much  must  I  ask 
an  acre  that  I  may  abate  25%  from  my  asking-  price,  and 
still  make  30  %  on  ihe  purchase  money  ? 

3.  Find  the  cost  of  planting  a  hedge  around  a  square 
field,  containing  2|  acres_,  at  121  cents  a  yard. 

4.  A  commission  merchant  charges  $53.00  for  buying 
goods  on  a  commission  of  2%.  What  sum  must  his  em- 
ployer remit  to  him  to  cover  his  charges  and  to  Iniy  the 
goods  ? 

5.  A  broker  charges  -|%  commission  for  selling  .^4230 
stock  at  7i)|.     What  are  tlie  net  proceeds  of  the  sale  ? 

fi.  A  man  insures  property  worth  $7140,  so  that  in  case 
of  loss  he  may  recover  the  value  of  the  property  and  the 
premium  paid  for  insuring,  which  was  at  2%.  What  was 
the  premium  paid  for  insuring? 

7.  A  and  B  invest  money  in  business  in  the  ratio  of  5 
to  7.     If  they  gain  $1005.51,  how  should  it  be  divided  ? 

8.  If  a  piece  of  silk  cost  80  cents  a  yard,  at  wiiat  price 
must  it  be  marked  that  the  merchant  may  sell  it  at  10% 
less  than  the  marked  price,  and  still  make  20%  profit  ? 

9.  Wlien,  first  after  7  o'clock,  Avill  the  hour  hand  be 
midway  l)etwecn  the  figure  V  and  the  minute  hand? 

10.  A  farmer  sold  his  farm  for  $5300,  and  considered 
that  he  had  gained  a  certain  amount,  l)ut  a  note  for  $80, 
which  he  had  accepted  in  ]»;vrt  payment,  ])roved  worthless, 
and  as  a  result  he  gained  only  |  as  much  as  he  had  ex- 
pected,     l^^nd  what  he  considered  the  farm  worth. 

11.  Find  the  compound  interest  on  $39  for  10  years,  at 
4  %  per  annum. 

12.  Find  the  sides  of  a  rectaiignhir  field^  containing  3| 
acres,  if  the  length  is  to  the  breadth  as  3  to  2. 

13.  I  sell  $3500  stock  at  05  j  ;  find  my  receipts  from  the 
sale. 

14.  A  speculator  paid  $1400  for  two  lots,  the  price  ol 
one  being  40  %  that  of  the  other.  He  sold  the  (■]u:!aper  lot 
at  a  gain  of  50%,  and  the  dearer  one  at  a  loss  of  30%. 
Find  his  gain  or  loss  on  the  whole  transaction. 


GENERAL    PROBLEMS.  223 

15.  A  and  B  form  a  partnership,  A.  contributing  $2700, 
and  B  $3700 ;  they  agree  that  20  %,  of  the  total  profits, 
shall  be  placed  to  tlie  credit  of  the  firm  annually,  and  the 
remaining  profits  be  divided  in  proportion  to  the  capital 
invested  by  each.  At  the  end  of  the  year  A's  share  of  the 
profits  was  $675.  Find  the  percentage  of  profit  realized 
on  the  entire  capital. 

16.  A  quantity  of  goods  was  sold  at  25  %  gain,  but,  if 
they  had  cost  $40  less,  the  gain  at  the  same  selling  price 
would  have  been  35  %.     What  did  the  goods  cost  ? 

17.  A  man  having  lost  20>%  of  his  capital,  is  worth  ex- 
actly as  much  as  another,  who  has  just  gained  12%  on  his 
capital ;  the  second  man's  capital  was  originally  $4000. 
What  was  the  original  capital  of  the  first  man  ? 

18.  A  farmer  employed  a  number  of  men  and  8  boys  ; 
he  pays  the  men  $1.40  a  day  and  the  boys  50  cents  a  day. 
The  average  price  he  paid  was  92  cents  a  day.  How 
many  men  were  employed  ? 

W.  Divide  $39  between  A  and  B,  so  that  9%  of  A's 
share  may  equal  17%  of  B's. 

20.  I  bought  through  a  broker  150  ($100)  shares,  at 
791      What  did  the  stock  cost  me  ? 

21.  A  merchant  having  bought  a  lot  of  goods,  sells  one- 
third  at  a  loss  of  4%.  By  what  per  cent,  mast  he  raise 
that  selling  price  in  order  that  by  selling  the  remain- 
der at  the  increased  rate  he  may  gain  4%  on  the  whole 
transaction  ? 

22.  A  grocer  bought  a  stock  of  tea,   intending  to  gain 
30%  on  its  sale.     When  he  had  sold  |  of  it,  he  was  com-  . 
pelled  to  reduce  the  price  10  cents  a  pound,  and  so  gained 
only  f  of  what  he  had  intended.     Find  what  price  he  paid 
for  the  tea. 

23.  A  father  willed  his  property,  amounting  to  $26600, 
to  his  two  sons,  aged  14  and  17  years,  respectively,  in 
such  a  way  tliat  the  sums  loaned  at  6%  per  annum,  simple 
interest,  would  he  equal  Avhen  they  l:)ecame  of  age.  How 
did  he  divide  it  ? 

24.  A  man  has  a  certain  sum  of  money  invested  at  4  %, 
and  3  times -that  amount  at  6%.  From  both  investments 
he  '^b^iains  an  Income  of  $76.42|-.     What  has  he  invested  ? 
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1.  A  and  B  raarlc  a  joint  stock  of  |1300,  by  which  they 
g-ained  $715,  of  which  A  liad  for  his  share  $275  more  than 
B.     Wliat  did  each  contrilnite  of  the  stock  ? 

2.  Find  the  })('rinieter  of  a  rectang-ular  held,  whose  sides 
are  in  tlie  proportion  of  2  to  3,  and  which  contains  3  acres, 
120  perches. 

3.  What  per  cent,  of  the  cost  price  of  an  article  is 
the  selling-  price,  if  the  marked  j^rice  is  20  %  advance  on 
cost,  and  the  selling  price  20  %  less  than  the  marked 
price  ? 

4.  A  broker  invests  $2290  in  stock  at  85|,  and  charg-es 
I  %  brokerag-e.     Find  his  l)rokerag'e. 

5.  A  merchant  bought  100  barrels  of  flour,  part  at  $7  a 
barrel,  and  the  remainder  at  $5  a  barrel  ;  by  selling  the 
former  at  15  %  gain,  and  the  latter  at  14  %  loss,  he  .just 
cleared  himself  on  the  transaction.  How  many  barrels 
of  each  did  he  buy? 

(k  I  l)ought  a  hind  and  a  fore  quarter  of  beef,  Aveighing 
together  252  pounds  ;  I  paid  7^  cents  a  pound  for  the  hind 
quarter,  and  5|  cents  a  pound  for  the  fore  (|uart<'r,  and 
found  that  I  had  paid  17^  cents  on  the  wlioU-  nu)re  tlian 
if  I  liad  boLiglit  both  quarters  at  6i^-  cents  a  pound.  Find 
the  Aveight  of  each  quarter. 

7.  If  a  debt,  after  a  reduction  of  3%,  becomes  $1008.80, 
what  would  it  become  ;ilYcr  a  reduction  of  4%? 

8.  Divide  $700  into  two  j)arts,  such  that  the  sinqije  in- 
terest on  one  part  for  4  years  at  5%  per  annum,  may  1)0 
equal  to  the  simple  interest  on  the  other  part  for  2^  years 
at  (')%  per  annum. 

1).  The  difference  between  the  animal  income  derivL'd 
from  a  certain  sum  invested  in  8J, %  stock  at  187J,  and 
that  from  an  equal  sum  invested  in  6%  stock  at  134  is 
$l(>.rin.  ^y\\:\\  is  tlie  amount  invested  in  either  kind  of 
stock  ? 

10.  A  grain  nuTeliant;  sold  435  bushels  of  wlicat  at  a 
profit  of  13%,  and  325  busliels  at  a  profit  of  11%,  and 
realized  $1.10  more  than  lie  would  have  realized  had  he 
sold  it  all  at  a  uniform  ])rofit  of  12%.  AVliat  was  the  i)rice 
per  bushel  he  paid  for  the  wheat  ? 
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11.  A  speculator  boag-ht  two  lots,  the  price  of  one  of 
them  being-  40%  that  of  the  other.  He  sold  the  dearer  lot 
at  a  loss  of  30%,  and  the  cheaper  one  at  a  g-ain  of  50%. 
Find  his  g-ain  or  loss  per  cent,  on  the  whole  transaction. 

12.  A  merchant  at  one  time  asked  25%  less  than  cost 
for  an  article,  but  afterwards  sold  it  for  25%  more  than 
this  price.     Find  his  loss  per  cent. 

13.  Tavo  men  run  around  a  circular  track,  400  yards  in 
circumference,  at  rates  of  7  and  9  yards  per  second  respec- 
tively. When  and  where  will  they  first  be  together  again, 
provided  that  they  start  together  and  run  in  the  same 
direction  ? 

14.  A  person  gave  5  cents  each  to  a  number  of  beggars 
and  had  14  cents  left.  He  found  that  he  would  have  re- 
quired 22  cents  more  to  enable  him  to  give  the  beggars  8 
cents  each.     How  many  beggars  were  there  ? 

15.  A  certain  sum  of  money  loaned  at  simple  interest 
amounts  to  S334.40  in  9  months,  and  in  7  months  more  to 
^345.60.     Find  the  sum  and  rate. 

16.  Find  the  perimeter  of  a  rectangular  field,  whose 
sides  are  in  the  ratio  of  7  to  IG,  and  which  contains  17^ 
acres. 

17.  A  lumberman  sold  3G840  feet  of  lumber  at  $21.12 
per  M,  and  gained  28%.  How  much  would  he  have  gained 
had  he  sold  it  for  $17  per  M  ? 

18.  Three  men  start  together  and  travel  in  the  same 
direction.  Their  rates  are  5,  7,  and  9  miles  per  hour 
respectively.  If  the  course  be  circular,  and  80  rods  in 
circumference,  find  where  they  will  first  meet. 

19.  In  building  a  house,  the  owner  pays  twice  as  much 
for  material  as  for  labor.  Had  he  paid  5%  more  for 
material  and  7%  more  for  labor,  the  house  would  have 
cost  $10144.     What  was  its  cost  ? 

20.  A  merchant's  wholesale  price  is  15%  advance  on 
cost,  and  his  retail  price  10%  advance  on  wholesale.  Find 
his  gain  per  cent,  on  cost  by  his  retail  price. 

21.  A  merchant  sells  two  kinds  of  flour,  the  superior 
at  $6  a  barrel,  the  inferior  at  $5  a  barrel.  He  sold  150 
barrels  in  all  and  realized  $810.  How  many  barrels  of 
each  kind  did  he  sell  ? 
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1.  I  invest  $4000  in  stock  at  112.  Find  the  amonnt 
of  the  stock  I  receive. 

2.  The  joint  capital  of  A,  B,  C,  and  D  is  $3150 ;  A  invests, 
$2  for  every  $3  B  invests,  B  84  for  C's  $5,  C  S6  for  D's  $7. 
Required  the  amount  invested  by  each. 

3.  Divide  99  into  two  parts,  such  that  5  times  one  part 
may  be  equal  to  6  times  the  other. 

4.  A,  B^  and  C  work  6,  7,  and  8  hours  a  day,  respec- 
tively, for  2  days,  and  receive  the  same  daily  wages. 
They  finish  the  work  in  3  days  more  by  each  Avorking  one 
hour  a  day  extra.  If  $91.30  is  paid' for  the  work,  Avhat 
should  each  man  receive  ? 

5.  An  article  sold,  at  a  loss  of  25%,  for  $5,621  What 
would  be  the  gain  or  loss  per  cent,  if  it  sold  for  $7.00? 

6.  A  speculator  sells  $3650  of  the  Merchants'  Bank 
stock  at  142,  which  yields  a  semi-annual  dividend  of 
3^%,  and  invests  the  proceeds  in  Bank  of  Hamilton  stock 
at  146,  which  pays  4%  semi-annual  dividends.  Find  the 
change  in  his  annual  income^ 

7.  A  merchant  knows  neither  the  weight  nor  prime  cost 
of  a  caddy  of  tea.  He  recollects  that  if  he  had  sold  the 
whole  quantity  at  70  cents  a  pound  he  would  have  gained 
$7.00,  and  if  he  had  sold  it  at  50  cents  a  pound  he  Avoiild 
have  lost  $3.00.  "What  was  the  weight  and  prime  cost 
per  pound  of  the  tea  ? 

8.  A  and  B  had  the  same  amount  of  money,  A  lost  39% 
of  liis  in  spoculntion,  and  B  p-ainod  45%  of  his  in  ;inoth»M' 
speculation;  both  together  now  have  $164.80.  "What  sum 
had  each  at  first  ? 

9.  An  army,  in  a  defeat,  loses  one-quarter  of  its  number 
in  killed  and  wounded,  and  4000  prisoners  ;  it  is  rein- 
forced Ijy  2500  men,  but  retreats,  losing  one-fifrh  of  its 
number  in  doing  so  ;  there  remain  6000  men.  What  Avas 
the  original  force? 

10.  A  person  buys  a  lot  of  land  at  $40  an  acre,  and  by 
selling  it  in  allotments  iinds  the  value  increased  three- 
fold, so  that  he  clears  $200,  and  retains  25  acres  for  him- 
self.    How  many  acres  did  he  buy  ? 

11.  Find  the  compound  interest  on  $48  for  8  years  at 
8%  per  annum^  interest  calculated  half  yearly. 
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12.  TVlien  exchange  at  New  York  on  Paris  is  5-16  francs 
per  $1,  and  at  Paris  on  Hamburg-  2-121  francs  per  marc 
banco,  what  avIII  be  the  arbitrated  price  in  New  Yorlc  of 
26880  marc  banco  of  Hamburg-? 

13.  What  must  be  the  face  value  of  a  note  made  May 
15th,  at  5  months,  and  discounted  June  27th,  at  8%,  to 
produce  $560? 

14.  A  g-rocer  imported  120  cases  of  port  AAdne,  36  bottles 
in  each  case.  After  5%  had  been  alloAved  for  breakage, 
he  paid  an  ad  valorem  dutjr  of  20%  ;  the  treig-ht  and  cart- 
age expenses  were  $80,  and  the  Avhole  cost  AA'as  $3773.60. 
What  Avas  the  iuA^oice  price'  per  bottle  ? 

15.  The  net  amount  receiA^ed  by  a  village  for  taxes  is 
$9690.  The  rate  of  taxation  is  17  mills  on  the  dollar,  and 
the  collectors'  charges  5%  of  the  total  taxes  What  is  the 
amount  of  the  assessment  ? 

16.  A  merchant  had  300  barrels  of  flour  insured  for  f 
of  its  value  at  3%,  paying  $36  premium.  At  Avhat  price, 
per  barrel,  must  he  sell  it  to  gain  15%  of  the  prime  cost 
as  well  as  the  premium  paid? 

17.  A  vessel  contains  150  gallons  of  Avine ;  50  gallons 
are  draAvn  and  the  vessel  filled  with  Avater.  If  this  opera- 
tion be  continued  eight  times,  how  much  Avine  will  the 
mixture  contain  ? 

18.  My  salary  is  $1200.  If  I  pay  30%  of  it  for  board, 
20%  of  the  remainder  for  rent,  15%  of  the  residue  for 
clothes,  $71.20  for  books,  and  loan  40%  of  the  remainder, 
AA'hat  per  cent,  of  my  salary  is  unexpended  ? 

19.  A  farmer  sold  oats  for  $18.49,  the  price  per  bushel 
being  as  many  cents  as  there  AA^ere  bushels.     What  was  • 
the  price  per  bnshel  ? 

20.  What  is  the  hour  Avhen  f  of  the  time  past  noon  is  | 
of  the  time  till  midnight? 

21.  A  man  bought  |  of  a  vessel,  and  sold  4  of  his  share 
for  $11700,  which  Avas  30%  above  the  cost.  What  AA^as  the 
cost  of  the  vessel  ? 

22.  A  sum  of  money  in  tAvo  years,  at  compound  inter- 
est, added  yearly,  amounts  to  $648.96;  the  present  Avorth 
of  the  sum^  for  one  year  is  $576i|.  Find  the  rate  per 
cent,  and  the  sum, 
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1.  If  8%  of  the  cost  price  of  an  article  is  equal  to  6% 
of  its  selling"  price,  what  is  the  g-ain  per  cent.  ? 

2.  A  man  increases  his  income  $12,  by  transferring 
$3000  stock  from  the  4  per  cents  to  3|  per  cents  at  75. 
Find  the  price  of  the  former  stock. 

3.  A  offers  to  sell  a  farm  for  $5000,  payable  in  9  months  ; 
B  borrows  $5000,  at  7%  per  annum,  to  buy  it ;  but  A 
afterwards,  wanting  cash,  offers  to  throAV  off  6%  of  his 
price  for  cash,  B  accepts  the  offer,  and  invests  the  balance 
of  tlie  money  at  10%  per  annum.  At  the  end  of  the  9 
months  lind  what  B  has  gained  by  A  not  holding  to  the 
first  offer. 

4.  A  merchant  lost  14%  of  his  goods,  and  sold  the  re- 
mainder at  an  advance  of  25%  on  cost,  gaining  $3G0  on 
the  Avholc  transaction.     What  did  his  goods  cost? 

5.  At  what  time,  after  12  o'clock,  will  the  hour  and 
minute  hands  of  a  clock  be  first  together  ? 

6.  Divide  $500  into  two  parts,  such  that  the  simple 
interest  on  one  part  for  4  years  at  G  %  per  annum,  may  be 
$12  more  than  that  on  the  other  part  for  6  years  at  5  % 
per  annum. 

7.  A,  B,  and  C,  are  engaged  to  do  a  piece  of  work.  A 
can  do  as  much  in  3  days  as  B  can  do  in  4  days,  and  B  in 
G  as  C  in  7,  if  they  work  ecjual  hours  each  day.  A  works 
5  hours  a  day  for  6  days,  B  7  hours  a  day  for  9  days,  and 
C  11  hours  a  day  for  10  days,  when  the  Avhole  work  is 
completed.  IIow  should  $138.10,  which  they  received  for 
the  work,  be  divided  ? 

8.  A  merchant  buys  $G00  worth  of  sugar,  and  at  first 
determines  to  sell  it  at  a  i)rolit  of  8  %,  but  afterAvards  de- 
cides to  add  vfV  of  its  original  bulk  of  sand,  and  sell  it  at 
cost.  What  does  he  gain  or  lose  by  this  method  of  dis- 
})Osing  of  it  as  compared  with  the  former  Avay  ? 

9.  A  person  invested  in  3  %  stock,  so  as  to  receive  5[  % 
clear  on  his  investment,  after  paying  an  income  tax  of  20 
mills  on  the  dollar?  What  was  tlie  market  price  of  the 
stock,  brokerag-e  being  ^,  %  ? 

10.  A  merchant  sold  cloth  at  20  %  gain,  l)ut  had  it  cost 
$49  more,  he  would  have  lost  15  %  by  selling  at  the  same 
price.     What  did  the  goods  cost  ? 
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11.  A  gentleman  put  out  $21950  on  interest,  in  3  separ- 
ate sums,  at  5  %,  for  the  benefit  of  liis  3  sons,  ag-ed  9,  11, 
and  14  years  respectively,  in  such  a  manner  that  each, 
as  he  became  of  age,  should  receive  the  same  amount. 
What  sum  was  put  out  at  interest  for  each  (use  simple  in- 
terest) ? 

12.  A  and  B  play  a  game  of  chance.  A  has  $56  and  B 
$22  when  they  begin,  and  at  the  end  of  the  game  A  has 
3  times  as  much  money  as  B.     How  much  did  A  win  ? 

13.  Three  persons  can  together  complete  a  piece  of  work 
in  45  days.  It  is  found  that  the  first  does  |  of  Avhat  the 
second  does,  and  the  second  |  of  what  the  third  does.  In 
what  time  could  each  alone  complete  it  ? 

14.  A  man  sold  a  horse  at  a  loss  of  25%.  If  he  had  sold 
him  for  $60  more  he  would  have  gained  15%.  What  did 
the  horse  cost  him  ? 

15.  Find  the  area  of  a  circle  whose  circumference 
measures  24  feet. 

16.  A  man  invests  $7140  in  stock  at  84^  and  after  it  has 
advanced  to  95  sells  out.     Find  his  gain. 

17.  A  person  buys  a  lot  of  land  at  $120  an  acre,  and  by 
selling  a  portion  he  makes  90%  on  all  he  sells,  so  that  after 
reserving  20  acres  he  finds  he  has  realized  $840  more 
than  the  entire  lot  cost  him.     How  many  acres  did  he  buy  ? 

18.  A  merchant  bought  a  quantity  of  tweed  and  marked 
it  at  an  advance  of  25%  on  cost,  and  in  selling  it  he  used 
a  yard  measure  |  inch  too  short,  his  entire  gain  being 
$124.80.  Find  the,  cost  price  of  the  cloth,  and  the  amount 
the  merchant  gained  by  his  dishonesty. 

19.  A  and  B  start  together  to  travel  in  the  same  direc- 
tion. A  travels  at  the  rate  of  5  miles  per  hoar,  and  always 
remains  one  half  as  far  ahead  of  B  as  B  has  travelled. 
What  is  B's  rate  of  travelling? 

20.  A  hare  is  75  of  her  oavu  leaps  ahead  of  a  hound_,  and 
she  takes  5  leaps  for  every  3  the  hound  takes,  but  he 
covers  as  much  in  1  leap  as  she  does  in  2.  How  many 
leaps  will  the  hound  take  before  he  catches  the  hare  ? 

21.  The  hour,  minute,  and  second  hands  of  a  clock  re- 
volve on  the  same  centre.  When,  first  after  5  o'clock, 
will  the  hour  hand  be  midwav  between  the  other  two  ? 
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1.  A  man  sold  two  lots,  receiving-  §  as  much  for  one  as 
for  the  other  ;  on  the  cheaper  one  he  lost  8%,  and  on  the 
dearer  one  he  gained  8%,  but  gained  $10  on  the  whole 
transaction.     Find  the  proceeds  of  the  two  lots. 

2.  A  grocer  spent  equal  sums  on  tea,  coffee  and  sugar ; 
he  sold  them,  making  12%  on  the  tea,  8%  on  the  coffee, 
and  losing  15%  on  the  sugar.  His  total  gain  being  S63.5.0, 
hind  the  cost  of  each  commodity. 

3.  Jones  received  a  stock  dividend  of  6%,  he  then  had 
83  ($50)  shares,  and  $37  of  another  share.  How  m;niy 
shares  had  he  at  first? 

4.  A  merchant  marked  his  goods  at  an  advance  of  20%, 
but  afterwards  sold  them  40%  less  than  this  price.  l\e- 
quired  his  loss  per  cent. 

5.  Find  the  difference  between  the  compound  interests 
on  $200  for  71  years  at  7%  per  annum,  interest  calculated 
(1)  half-yearly,  (2)  yearly. 

G.  What  Avill  it  cost  to  gravel  a  walk,  2  yards  wide, 
around  the  inside  of  a  circular  piece  of  ground  whose 
diameter  is  40  yards,  at  14  cents  a  stpiare  yard? 

7.  A  person  had  $450  ;  part  of  it  he  loaned  at  5  %,  and 
the  remainder  at  7  %,  from  Avhieh  he  received  equal  sums 
as  interest.     How  much  did  he  loan  at  5  %  ? 

8.  Divide  31)  into  two  i)arts,  such,  that  one  part  may 
be  six-sevenths  of  the  other. 

.9.  What  per  cent,  of  a  12  %  gain  on  cost,  is  a  12  %  gain 
on  that  selling  price  ? 

10.  Find  the  area  of  a  tri.-mgle  Avhosc  sides  are  10,  24, 
3G  ft.  long  respectively. 

11.  What  per  cent,  of  his  money  will  a  man  make_,  who 
invests  it  in  Pacific  Railroad  stock  at  105,  and  paying  6% 
dividends  ? 

12.  What  is  the  difference  between  40%  discount,  and 
10  %  taken  off  4  times  ? 

13.  A  gentleman  has  $25000  Bank  of  Commerce  stock 
which  ])ays  a  dividend  of  S%.  When  money  is  worth  7%, 
he  sells  out  and  invests  in  Bank  of  Toronto  stock  at  205, 
which  pays  a  dividend  of  12%.  AVhat  is  the  difference  in 
his  income  after  allowing  4%  brokerage  for  each  trans- 
action ? 
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14.  A  sold  2  city  lots,  Avhich  cost  the  same  price,  to  B  at 
a  loss  of  15  %  ;  B  sold  them  to  C,  g-aining-  20  %  on  one,  and 
losing-  25%  on  the  other.  What  did  cither  lot  cost  A,  if  B 
received  |153  more  for  one  than  for  the  other  ? 

15.  A  barrel  of  coal  oil  lost  20%  by  leakage,  and  the  re- 
mainder was  sold  at  a  g-ain  of  20%.  Find  the  gain  or  loss 
pel'  cent. 

16.  Three  men  start  together  to  travel  in  the  same  di- 
rection. The  rates  of  the  first  two  men  are  4  and  6  miles 
per  hour,  respectively.  What  is  the  rate  of  the  third 
mau^  provided  he  is  always  equi-distant  from  the  other 
two? 

17.'  A  man  buys  75  acres  of  land  at  $140  an  acre,  and 
sells  a  portion  of  it  at  an  advance  of  50  %  on  the  cost.  He 
realized  on  the  part  sold  a  sum  equal  to  the  cost  of  the 
entire  lot.     How  many  acres  did  he  sell  ? 

18.  A  jobber  bought  a  bankrupt  stock  at  75  cents  on 
the  dollar  and  retailed  it  at  10%  above  the  original  whole- 
sale price.  His  expenses  were  6%  of  the  total  money 
received;     Find  his  gain  per  cent,  on  the  goods. 

19.  At  an  election  in  a  constituency  in  which  the  num- 
ber of  votes  was  1800,  the  votes  polled  by  the  candidates 
were  in  the  ratio  of  7  to  5,  and  the  majority  for  the  success- 
ful candidate  Avas  240.    Find  the  number  who  did  not  vote. 

20.  Find  how  long  it  Avill  take  a  train  87  yards  long 
and  running'  at  the  rate  of  40  miles  an  hour,  to  pass  an- 
other one  100  yards  long  and  going  in  the  same  direction 
at  the  rate  of  .30  miles  an  hour. 

21.  A  grocer  sells  his  goods  at  40%  profit.  He  receives 
butter  for  his  goods  at  a  time  when  it  is  worth  25  cents  a 
pound,  but  before  he  disposes  of  the  butter  10%  of  it  is 
worthless,  and  the  remaindel*  brings  only  15  cents  a  pound. 
Find  his  gain  or  loss  jjer  cent. 

22.  Two  partners,  A  and  B,  gained  $400  in  trade.  A's 
money  was  3  months  in  trade,  and  his  gain  was  $306  less 
than  his  stock.  B's  money,  which  was  $150  more  than  A's, 
was  in  trade  4  months.     Find  A's  stock. 

23.  Divide  $220  among  A,  B,  C,  and  D,  so  that  B  may 
have  twice  as  much  as  A,  C  as  much  as  A  and  B  togethex', 
and  D  as  much  as  B  and  C  together. 
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1.  A  huckster  bought  a  certain  number  of  apples,  half 
of  them  at  2  for  a  cent,  and  the  remainder  at  3  for  a  cent ; 
he  sold  them  again  at  the  rate  of  5  for  2  cents  and  lost  1 
cent  by  his  bargain.  What  was  the  number  of  apples  he 
bought  ? 

2.  Sold  I  of  a  lot  of  lumber  for  what  I  of  it  cost.  What 
per  cent,  was  gained  on  the  part  sold  ? 

3.  Find  the  interest  on  ^1022  for  93  days  at  54%  per 
annum. 

4.  What  must  I  pay  for  Bank  of  Montreal  stock,  Avhich 
yields  annual  dividends  of  'J%,  that  I  may  make  6%  inter- 
est on  my  monej^  ? 

5.  A  hare  is  80  of  her  own  leaps  before  a  greyhound  ; 
she  takes  3  leaps  for  every  2  that  he  takes,  but  he  covers 
as  much  ground  in  1  leap  as  she  does  in  2.  How  many 
leaps  will  the  hare  take  before  she  is  caught  ? 

6.  If  an  income  tax  of  7d.  in  the  pound  un  all  incomes 
below  £100  a  year,  and  of  Is.  in  the  pound  on  all  incomes 
over  £100  a  year,  realize  £18750  on  £500000,  how  much 
is  raised  on  incomes  below  £100  ? 

7.  The  hour,  minute,  and  second  hands  of  the  clock 
rotate  on  the  same  axis.  When,  first  after  3  o'clock, 
will  tlie  minute  hand  be  midway  between  the  other  tAvo? 

8.  A  manufacturer  sold  goods  at  50^  25,  10%  discount. 
What  was  the  rate  of  discount  ? 

9.  When  the  3  per  cents  are  at  96_,  how  much  stock  must 
be  sold  out  to  pay  a  debt  of  $1054^  9  months  before  it  be- 
comes due,  real  discount  being  allowed  at  4^1%  per  annumy 

10.  The  whole  time  occupied  by  a  train,"90  yards  long, 
and  travelling  at  the  rate  of  18  miles  an  hour,  in  crossing 
a  bridge  is  22i  seconds.    Find  the  length  of  the  bridge. 

11.  A  man  owes  me  $200  due  in  8  months,  and  $200 
due  in  12  months.  I  accept  his  note  for  8400  due  in  10 
months.  How  much  do  I  gain  or  lose  by  the  transaction, 
money  being  worth  8%  per  annum  ? 

12.  A  goes  into  business  Avith  $1400  capital  ;  after  3 
months  B  joins  him  putting  in  $1600,  and  after  4  months 
mure  C  also  joins  the  firm,  putting  in  $1700.  The  gain 
at  the  end  of  the  year  was  $1191.  How  should  it  be 
divided  ? 
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13.  A  company  takes  a  risk  of  $G000  at  1^%  (on  a 
house),  and  innnecliately  reinsures  ^  of  the  risk  in  another 
company  at  2%.  What  would  the  first  company  lose  in 
case  the  house  is  destroyed  ? 

14.  By  selling-  a  farm  for  $4000  I  g-ain  6%  more  than 
if  I  had  sold  it  for  $3800.  Find  the  price  I  paid  for  the 
farm. 

15.  A  drover  boug-ht  50  horses  and  cows  for  $3100. 
The  horses  cost  $150  each,  and  the  cows  $40  each.  Find 
the  number  of  each  bought. 

IG.  I  put  $2200  out  at  interest  for  1  year,  part  of  it  at 
6%  and  the  remainder  at  5%,'the  sum  received  as  interest 
in  each  case  being  the  same.     Find  the  sum  loaned  at  6%. 

17.  The  sum  of  $310,  was  raised  by  A,  B,  and  C.  B  con- 
tributed $30  more  than  A,  and  C  $40  more  than  B.  What 
did  each  contribute  ? 

18.  A  person  bought  30  pounds  of  sugar,  of  two  different 
sorts,  for  $2.28  ;  the  better  sort  at  10  cents  a  pound,  and 
the  inferior  at  7  cents  a  pound.  How  many  pounds  of 
each  did  he  buy  ? 

19.  A  speculator  buys  stock  when  it  is  25%  below  par, 
and  sells  it  when  it  is  19  %  below  par.  What  is  his  rate 
of  gain  ? 

20.  Tlie  perimeter  of  a  square  field  is  62  yards.  Find 
its  area. 

21.  A  man  sells  a  house,  gaining  thereon  10%  of  the 
proceeds.  At  what  advance,  per  cent.,  on  the  cost  does 
he  sell  ?. 

22.  At  what  time,  between  3  and  4  o'clock,  is  the  min- 
ute hand  5  minute  spaces  in  advance  of  the  hour  hand  ? 

23.  Find  the  difference  in  the  perimeters  of  a  square 
field,  containing  4  acres,  and  a  circular  field,  of  the  same 
size. 

24.  A  builder  takes  a  contract,  and  at  the  time  the 
materia]  will  cost  just  twice  as  much  as  the  labor.  When 
one-half  of  the  material  is  secured,  and  one-third  of  the 
work  performed,  the  cost  of  material  rises  5  %,  and  at  the 
same  time  the  cost  of  labor  falls  8  %.  As  a  consequence, 
the  builder  saves  $10  on  his  first  estimate.  What  was  the 
first  estimate  ? 
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1.  A  broker  sold  $4850  stock  at  87-J,  and  invested  the 
proceeds  in  otlier  stock  at  \K>h.  If  liis  fate  of  brokerage  is 
tlie  same  in  each  transaction^  and  amounts  altogether  to 
.$46,  find  his  rate. 

2.  A  company  took  a  risk  at  4  %,  and  reinsured  f  of  it 
at  3  %.  Tlie  premium  received  exceeded  the  premium 
paid  by  $27.     Find  the  amount  of  the  risk. 

3.  A,  B,  anci  C  enter  into  partnership,  A  contributes 
$1200  for  4  months,  B  $800  for  5  months,  and  C  $400  for 
6  months.  How  should  a  gain  of  $19()0  be  divided  among 
them  ? 

4.  A  merchant  shipped  $5100  Avorth  of  Avhcat  to  his 
agent,  and  received  in  return  $4850  worth  of  tea.  The 
agent  charged  a  certain  rate  for  selling  tlie  wheat,  and 
one  per  cent,  less  for  buying  the  tea  (the  latter  commis- 
sion being  calculated  on  the  amount  invested  in  tea).  Find 
the  rates  charged. 

5.  Wliat  is  the  average  time  at  which  the  following 
bills  become  due  :  Feb.  12,  181)0,  $300  on  3  months'  credit ; 
March  6,  1890,  $275  on  30  davs'  credit ;  Mav  17,  1890, 
$412  on  6  months'  credit ;  Aug.  7,  1890,  $500  on  2  months' 
credit  ? 

0.  A  wine  merchant  has  two  qualities  of  wine,  one  sort 
worth  $1.25  a  gallon,  and  the  other  worth  $1.60  a  gallon. 
He  wishes  to  form  a  mixture  of  75  gallons  from  these 
worth  $1.3G|  a  gallon.  How  many  gallons  must  he  take 
from  each  sort  ? 

7.  A  workman  was  hired  for  40  days  at  40  cents  a  day 
for  every  day  he  worked,  but  Avith  this  condition,  that 
for  every  day  he  Avas  idle  he  Avas  to  forleit  16  cents  ; 
on  the  Avhole  he  made  $7.60.  Hoav  many  davs  did  he 
Avork  ? 

8.  Find  the  compound  interest  on  $324  for  8}  years  at 
12%  per  annum,  interest  calculated  half-yearly. 

9.  A  man  sold  tAvo  horses  for  $200  each,  on  one  he 
gained  25%,  and  on  the  other  he  lost  an  equal  amount. 
Find  the  loss  per  cent,  in  the  latter  case. 

10.  AVhat  must  I  pay  for  $3000  stock  Avhich  is  selling 
at  94|,  Avhen  the  broker  Avho  is  managing  the  business 
charges  l%  for  his  trouble  ? 


GENERAL   PROBLEMS.  -  235 

11.  If  the  hour,  minute,  and  second  hcands  of  a  clock  are 
on  the  same  centre,  when,  first  after  12  o'clock,  will  the 
second  hand  be  midway  between  the  other  two  ? 

12.  What  are  the  liabilities  of  a  bankrupt  whose  total 
assets  are  $2700,  and  after  2%  has  been  deducted  for 
settling  the  business,  is  only  able  to  pay  66-15  cents  on 
the  dollar  ? 

13.  A  certain  article  of  consumption  is  subject  to  a  duty 
of  6  cents  a  pound  ;  in  consequence  of  a  reduction  in  the 
duty,  the  consumption  increases  one  half,  but  the  revenue 
■falls  one-third.  Find  the  duty  per  pound  after  reduc- 
tion. 

14.  Bought  72  ($50)  shares  of  railway  stock,  at  46f,  and 
gave  in  payment  a  draft  on  St.  Louis  for  $2500^  which 
was  at  I  %  discount,  and  the  balance  in  cash.  How  much 
cash  did  I  pay  ? 

15.  A  sold  B  a  bill  of  goods.  May  7,  on  6  months'  credit, 
amounting  to  $2000  ;  July  14,  B  paid  him  $750,  and  on 
Sept.  4,  $425.     To  what  additional  credit  is  B  entitled  ? 

16.  What  sum  will  be  received  for  a  lot  valued  at  $4200, 
based  on  a  ground  rent  of  7  %. 

17.  I  pay  $51  taxes  on  property  worth  $4000,  which  is 
assessed  at  f  of  its  value.     Find  the  rate  of  taxation. 

18.  A  certain  sum  of  money  at  6  %  interest,  amounts  to 
$558.60  in  a  certain  time.  At  8|  %  for  the  same  time  it 
amounts  to  $616.35.  Find  the  tmie  and  sum  (use  simple 
interest). 

19.  Four  persons  rented  a  pew  in  church,  and  by  taking 
in  two  more  the  expense  of  each  was  lowered  75  cents. 
What  was  the  rent  of  the  pew  ? 

20.  If  the  cost  of  an  article  had  been  30  %  less,  the  gain 
per  cent,  would  have  been  2|  times  as  great.  Find  the 
gain  per  cent. 

21.  If  it  costs  $2  V  cord  to  saw  wood  into  3  lengths, 
what  will  it  cost  to  cut  a  cord  of  Avood  into  4  lengths  ? 

22.  A  man  rows  3  miles  down  a  stream  in  30  minutes, 
and  back  in  45  minutes.  Find  the  rate  of  the  stream,  and 
of  the  man  in  still  Avater. 

23.  If  36  be  added  to  a  certain  number,  the  result  is  five 
times  the  original  number.     Find  the  number. 

16 
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1.  A  person  owns  300  acres  of  land,  which  brings 
him  in  an  average  rental  of  $3.37|  an  acre.  Part  of 
it  he  rents  at  $4  an  acre,  and  the  remainder  at  82.50  an 
acre.  Find  the  number  of  acres  he  rents  at  the  former 
rate. 

2.  Find  the  compoand  interest  on  $187  for  4|  years 
at  12%  per  annum,  interest  calculated  every  4  months. 

3.  Which  is  the  better  investment,  the  2h  per  cents  at 
G5|,  or  the  4-1-  per  cents  at  103|  ? 

4.  A  man  sells  a  house,  losing-  20%  of  the  proceeds. 
What  per  cent,  of  the  cost  did  he  lose  ? 

5.  The  hour,  minute  and  second  hands  of  a  clock  are 
on  the  same  centre.  When  will  the  hour  hand  bo  mid- 
way between  the  other  two  for  the  first  time  after  12 
o'clock  ? 

6.  Three  men  run  a  race  around  a  circular  course  100 
yards  in  circumference.  At  the  start  A  is  10  yards  be- 
hind B,  and  B  15  yards  behind  C.  If  their  rates  nre  10, 
8,  and  5  yards  per  second,  respectively,  Avhen  will  they 
all  be  together  for  the  first  time  ? 

7.  A  workman  was  emi)loycd  for  60  days,  on  condi- 
tion that  for  every  day  he  worked  he  should  receive  15 
pence,  and  for  every  day  he  was  absent  he  should  forfeit 
5  pence.  At  the  end  of  the  time  he  had  20  shillings  to 
receive ;  how  many  days  was  he  idle  ? 

8.  A,  B,  and  C  engage  in  trade.  A  puts  into  the  busi- 
ness .^3200  for  G  months,  B  puts  in  $4000  for  5  months, 
and  C  puts  in  $2500  for  7  montlis.  C  receives  10  %  of  the 
total  profits  for  managing  tlie  business,  and  also  his  just 
share  of  the  remainder  of  the  profits.  If  C  receives  alto- 
gether $428.40,  find  A's  and  B's  share  of  the  profits. 

9.  A  speculator  had  a  certain  amount  t»f  stock  in  the 
3  per  cents  at  90,  and  an  et.ual  amount  in  the  4  i)er  cents 
;\,t  101.  If  he  sells  out  and  inveslo  the  proceeds  of  each 
in  the  other  kind  of  stock,  he  finds  that  his  annual  income 
will  be  diminished  by  $12.15.  Find  tlie  amounts  of  money 
originally  invested. 

10.  The  simple  interest  on  a  certain  sum  for  3  years  is 
$600  ;  the  true  discount  off  the  same  sum  for  the  same  time 
is  $500.     Find  tlic  sum  and  the  rate  ])er  cent. 
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11.  A  farmer  sold  50  geese  and  turkeys  for  130.00.  He 
received  50  cents  each  for  the  geese,  and  75  cents  each 
for  the  turkeys.     Fmd  the  number  of  each  sold. 

12.  A  man  sold  an  article  .?o  as  to  gain  25  %.  If  he  had 
sold  it  for  8150  less,  he  Avould  have  lost  5  %.  Find  the  cost 
of  the  article. 

13.  A  grocer  bought  2000  pounds  of  sugar  at  6  cents  a 
pound.  It  loses  -^-^  of  its  weight  by  drying  out.  Find 
his  gain  or  loss  by  selling  it  at  the  rate  of  15  ounces  for 
6  cents. 

14.  How  many  houses  '2\  feet  long  and  18  feet  wide, 
can  be  built  on  a  plot  of  ground  35  feet  square  ? 

15.  A  man  owes  $15000,  bearing  interest  at  5%  per  an- 
nani ;  he  pays  at  the  end  of  each  year,  for  mterest  and 
part  payment  of  the  principal,  $2500.  Find  the  amount 
of  his  debt  at  the  end  of  the  third  year. 

16.  Aw  importer  paid  10%  for  freight  and  duty  on  $9875 
worth  of  goods  ;  he  sold  them  at  a  clear  gain  of  20%  to 
the  retailor,  who  sells  them  at  a  gain  of  25%  to  the  con- 
sumer.    Find  the  price  paid  by  the  consumer. 

17.  A  commission  merchant  has  goods  consigned  to  him 
to  sell,  and,  after  deducting  2%  for  both  selling  and  in- 
vesting the  proceeds,  in  the  usual  way,  he  finds  that  his 
commission  for  selling  the  goods  exceeds  his  commission 
for  baying  by  $12.  Find  the  value  of  the  goods  remitted 
to  him. 

18.  A  certain  number  of  men,  and  one  half  as  many 
w^omen,  were  emploj-ed  on  a  work ;  each  man  received 
$1.25,  and  each  woman  75  cents  ;  their  total  wages  being 
$45.50,  how  many  of  each  were  employed  ? 

19.  A  man  has  11  hours  at  his  disposal ;  how  far  may 
he  ride  in  a  coach,  at  8  miles  an  hour,  so  as  to  return  in 
time,  walking  back  at  the  rate  of  3  miles  an  hour  ? 

20.  Find  the  cost  of  gravelling,  at  15  cents  a  square 
yard,  a  path  1  yard  wide  runnirig  around  the  inside  of  a 
square  garden,  whose  side  is  114  yards. 

21.  A  man's  income  decreased  $1G.87|  by  transferring 
$4470  of  4^%  stock  at  102|  to  the  3  per  cents.;  if  he  paid 
1^%  brokerage  on  each  transaction,  find  the  market  value 
of  the  3  per  cents. 
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1.  After  A  has  received  $10  from  B  he  has  as  much 
money  as  B  and  ^6  more  ;  and  between  them  they  have 
§40.     What  money  had  each  at  hrst  ? 

2.  If  8  men  and  5  boys  can  reap  7|  acres  of  grass  in  3 
days,  and  12  men  and  14  boys  can  reap  50  acres  in  12 
days,  how  long  Avill  it  tal^e  1  man  and  4  boys  to  reap  12 
acres  ? 

3.  A  merchant  bought  777  yards  of  cloth  at  $1.50  per 
yard.  In  selling  the  first  half  he  uses  a  35  inch  yard 
measure,  and  in  addition  had  tlie  goods  marked  at  an  ad- 
vance of  25  %  on  tlie  cost.  At  wliat  advance  per  cent,  on 
the  cost  should  he  mark  the  remainder  so  as  to  gain  only 
25  %  on  the  whole  outlay,  if  he  use  a  37  inch  yard  measure 
in  selling  it  ? 

4.  A  house  worth  |8'.)37  is  insured  for  $9000,  so  as  to 
cover  the  value  of  the  house,  the  premium  of  insurance, 
and  chn  rges  amounting  to  5  %  of  the  premium.  What  was 
the  rate  charged  t\)V  insuring  ? 

5.  Three  men  take  an  interest  in  a  coal  mine.  B  in- 
vests his  capital  for  4  months,  and  claims  ^\5-  of  the  profits  ; 
C's  capital  is  in  8  months,  and  D  invests  SiiOOO  for  C 
months,  and  claims  :  of  the  profits.  Hoav  much  did  B  and 
C  each  put  in  ? 

6.  A  grocer  mixes  30  pounds  of  tea  with  40  pounds 
of  an  inferior  quality,  and  finds  that  the  mixture  is 
worth  41-^  cents  a  pound  ;  the  diff'erence  in  the  prices 
being  15  cents  a  pound,  find  the  price  of  each  kind  per 
pound. 

7.  A  merchant  ])ays  8033.00  duty  on  an  invoice  of  goods. 
If  20%  of  the  goocis  be  exempt  from  duty,  and  22%  is 
charged  on  the  remainder,  find  the  invoice  price  of  the 
goo<ls. 

8.  A  man  lends  $1050,  part  of  it  at  4"^^  and  the  re- 
ma  imUu'  at  7%.  He  finds  that  the  income  from  both  in- 
vestments is  $1.'^(')  a  year  more  than  it  would  have  been 
had  he  lent  the  entire  sum  at  the  uniform  rate  of  5J-%. 
Find  the  sums  lent  at  the  diflfiu'cnt  rates. 

0.  Remitted  $4200,  including  commission,  to  my  agent 
to  juirchase  goods  on  a  commission  of  5%.  What  amount 
di<l  he  invest  in  coed:-- ? 
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10.  If  $5  be  allowed  as  discount  of¥  a  bill  of  $125  due  a 
certain  time  hence,  Avhat  would  be  the  discount  allowed 
if  the  bill  had  twice  as  long  to  run  ? 

11.  A  can  do  one  half  as  much  work  asTB  :  B  can  do  one 
half  as  much  as  C  ;  tog-ether  they  can  complete  a  piece 
of  work  in  12  days.  In  what  time  could  each  alone  com- 
plete it  ? 

12.  Divide  930  into  3  parts,  such  that  twice  the  first 
eqaals  3  times  the  second,  or  5  times  the  third. 

13.  A  dealer  received  an  invoice  of  glassAvare,  16%  of 
which  was  broken.  At  what  per  cent,  above  cost  must 
the  remainder  be  sold  to  clear  8%  on  the  invoice  price  ? 

14.  A  mixture  of  black  and  green  tea,  weighing  14 
pounds,  cost  $o.l2|.  If  the  proportions  are  interchanged 
the  mixture  would  be  worth  §5.02^.  The  black  tea  is 
worth  371  cents  a  pound.  Find  the  price  per  pound  of 
the  green  tea. 

15.  Find  the  cost  of  gravelling  at  121  cents  per  square 
yard,  a  path  2  yards  wide  running  around  the  inside  of  a 
square  field  containing  2  acres. 

16.  A  grocer  buys  a  certain  number  of  oranges  at  3  for 
5  cents,  and  an  equal  number  at  4  for  5  cents  ;  he  retails 
them  at  the  rate  of  7  for  10  cents.  How  much  does  he 
gain  or  lose  per  cent,  by  the  transaction? 

17.  Does  a  merchant  gain  or  lose,  and  how  much  per 
cent.,  by  selling  half  of  a  barrel  of  sugar,  giving  only  15 
ounces  to  the  pound^  and  the  other  half  giving  17  ounces 
to  the  pound  ? 

18.  Goods  Avorth  82661.75  are  insured  for  $2700,  so  as_ 
to  cover  the  value  of  the  goods,  the  premium  of  insurance 
and  $4.50  charges.  What  was  the  rate  of  premium 
charged  ? 

19.  A  and  B  are  partners.  A's  capital  is  to  B's  as  5  to 
8 ;  at  the  end  of  4  months  A  withdraws  |  of  his  capital, 
and  B  f  of  his  ;  at  the  end  of  the  year  their  whole  gain  is 
$4000.     How  much  of  the  gain  is  each  man  entitled  to  ? 

20.  A  wine  merchant  mixed  8  gallons  of  water,  with  14 
gallons  of  wine  at  75  cents  a  gallon,  22  gallons  at  90 
cents,  and  16  gallons  at  $1.10.  How  much  is  a  gallon  oi 
the  mixture  worth  V 
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1.  A  young'  man^  receiving-  a  legacy  of  864788.50,  in- 
vests ^  of  it  in  5%  stock  at  UoJ,  and  tlie  remainder  in  G% 
stock  at  108,  paying-  brokerage  at  -i%.  Find  liis  net  an- 
nual income,  after  he  has  paid  an  income  tax  of  18  mills 
on  the  dollar. 

2.  The  duty  on  an  importation  of  bottled  Bay  Rum, 
after  deducting  2%  for  breakage,  was  $823.20,  and  the  in- 
voice price  of  the  rum  was  25  cents  a  bottle.  How  many 
dozen  sound  bottles  did  tlio  importer  receive,  duty  at  20%  r 

3.  If  1700  metres  are  equal  to  1  mile,  and  if  a  cubic 
foot  of  water  weighs  1000  ounces  avoirdupois,  and  a  cubic 
metre  of  water  1000  kilogrammes,  find  the  ratio  of  a  kilo- 
gramme to  a  poand  troy. 

4.  A  man  lends  $843,  part  of  it  at  G%  and  the  re- 
mainder at  8%.  If  his  annual  income  from  both  invest- 
ments amounts  to  $G1.84|-,  find  the  sums  lent  at  the  differ- 
ent rates. 

5.  Received  $4100  from  my  agent,  who  liad  deducted 
his  commission  of  5%,  as  the  proceeds  of  a  sale  of  goods. 
What  were  tlie  goods  sold  at  ? 

G.  A  sold  goods  to  B,  which  cost  him  $10000  ;  B  sold 
them  to  C,  avIio  sold  them  for  $11!)10.1G.  If  they  each 
gained  the  same  rate  per  cent._,  find  the  rate  of  gain. 

7.  A  certain  number  of  men  and  women  earn  $27  ;  each 
man  earns  $1.25  and  each  woman  earns  75  cents.  The 
number  of  women  is  3  more  than  twice  the  number  of  men. 
Find  the  luimber  of  each  employed. 

8.  A  grocer  wishes  to  mix  47  pounds  of  tea  Avorth  40 
cents  a  pound,  Avith  a  certain  quantity  Avorth  35  cents  a 
pound,  so  that  he  can  sell  16  pounds  of  the  mixture  for 
$G.07.     How  many  pounds  of  35  cent  tea  must  he  use  ? 

9.  There  are  two  places  12G  miles  apart,  from  Avhich 
tAA^o  persons  start  at  the  same  time,  Avith  the  design  of 
meeting ;  one  travels  at  the  rate  of  3  niiUs  in  2  hours,  and 
the  other  at  the  rate  of  5  miles  in  4  hours.  "When  Avill 
they  meet  ? 

10.  A  rectangular  field,  Avhose  sides  are  as  4  to  5,  con- 
tains 1  acre,  20  sq.  rods.  What  Avill  it  cost  to  graA^el  a 
path  1.1;  yards  Avide  around  the  inside  of  it,  at  10  cents  a 
square  yard  ? 
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11.  A  man  owns  '54  of  a  certain  patent ;  lie  sells  -329  of 
his  share  for  $756.     What  is  the  value  of  the  patent  ? 

12.  The  freig-ht  and  mail  earning-s  of  a  railroad  company 
amount  to  ii=476285-48,  the  passeng-er  earning-s  to  $378- 
567.29,  the  total  expenses  to  $564798.20,  and  the  company 
was  able  to  declare  a  dividend  of  4|^%.  How  much  stock 
had  the  company  issued  ? 

13.  A  g-rocer  has  280  lbs.  of  tea,  of  which  he  sell. 80  lbs. 
at  30  cents  a  pound,  and  gains  only  8%  at  this  price  ;  he 
now  raises  the  price  so  as  to  g-ain  10%  on  the  whole  out- 
lay.    What  does  he  now  sell  at  a  pound  ? 

14.  Find  a  merchant's  gain,  through  dishonesty,  if  he 
sell  goods,  which  cost  him  $84,  by  a  false  pound  weight, 
1  ounce  too  light. 

15.  A  man  has  property  insured  for  $6500,  for  which  he 
paid  $162-50  premium  ;  he  wishes  to  increase  the  insurance 
to  $9000.  What  extra  premium  will  he  be  required  to 
pay  if  the  rate  for  the  latter  is  |%  greater  than  that 
for  the  former  ? 

16.  A  and  B  engage  in  trade;  A  invests  $6000,  and  at 
the  end  of  5  months  withdraws  a  certain  sum  ;  B  puts  into 
the  business  $4000,  and  at  the  end  of  7  months,  $6000  more  ; 
at  the  end  of  the  year  A's  gain  is  $5800,  and  B's  is  $7800. 
Find  the  amount  A  withdrcAv. 

17.  How  much  water  is  there  in  a  mixture  of  100  gal- 
lons of  wine  and  water,  worth  $1.00  a  gallon,  if  the  wine 
cost  $1.20  a  gallon? 

18.  A  liquor  dealer  receives  an  invoice  of  150  dozen  of 
bottled  porter,  worth  $1.40  a  dozen.  If  10%  of  them-  are 
broken,  what  duty  does  he  pay  on  the  remainder  the  rate 
being  24%  ? 

19.  A  man  lends  $375  at  a  certain  rate  of  interest,  and 
$412  at  a  rate  2%  higher.  If  his  interest  for  one  year  from 
both  investments  is  $47.59,  find  the  rates  at  which  each 
was  lent. 

20.  A  boy  engages  to  work  for  30  days  at  75  cents  a  day 
and  his  board,  on  the  understanding  that  for  every  day 
he  is  idle  he  will  receive  no  wages,  but  will  have  to  pay 
621  cents  a  day  for  his  board.  At  the  end  of  the  time  he 
receives  altogether  $12,871.    How  many  days  was  he  idle? 
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1.  The  cliflFerence  l)et.wecn  the  true  and  bank  discount 
on  a  sum  of  money  for  8  months  at  U%  per  annum  is  .^4.1)5. 
Find  the  sum. 

2.  A  bankrupt,  whose  liabilities  are  63000,  can  pay- 
only  05  cents  on  the  doUar,  after  the  assig-nee  receives 
$50  for  his  services ;   what  are  the  total  assets  ? 

3.  A  farmer  borrows  $1500  at  7%,  and  ag'rees  to  pay 
l)0th  principal  and  interest  in  2  equal  annual  payments. 
What  is  the  amount  of  each  payment  ? 

4.  Find  the  volume  of  a  sphere  whose  surface  measures 
120  square  inches. 

5.  The  expense  of  collecting-  taxes  amounts  to  2%  of  the 
total  taxes.  If  a  19  mill  rate  g'ives  the  net  taxes  as 
$30750,  hnd  the  total  amount  of  assessable  property. 

6.  What  must  I  pay  for  a  draft  purchased  at  2%  dis- 
count to  cancel  a  debt  amounting-  to  $347.50? 

7.  What  is  the  difference  between  the  simple  and 
compound  interest  on  $400  for  2  years  at  5%  per  an- 
num ? 

8.  A  stock  company  with  a  capital  of  8100000,  10%  of 
which  is  paid  up,  can  declare  a  dividend  of  12  %  on  the 
])aid  up  capital.  They  make  a  further  call  of  4  %,  which 
is  devoted  to  increasing-  their  office  accommodation  ;  what 
rate  of  dividend  can  they  now  declai-e  ? 

9.  I  send  to  my  ag-cnt  $34020,  and  instruct  him  to  de- 
duct his  commission  at  3j^%,  and  invest  the  remainder  in 
broadcloth  at  $2.95  per  yard.  When  I  receive  the  g-oods 
I  Imve  to  pay  in  addition  $1347.90  for  frei.ght,  $47:i.40for 
insurance,  $109.s;)  for  storag-e,  and  an  ad  valorem  duty  of 
2-J%  on  the  invoice  price  of  the  g-oods.  Required  the  num- 
ber of  yards  of  cloth  shipped  to  me,  and  what  I  g:ain  or 
lose  per  cent,  on  the  whole  transaction,  bv  selling-  the  g:oods 
for  $50000. 

10.  If  a  merchant,  in  buying-  g-oods,  uses  a  pound  Aveig-ht 
^oz.  too  heavy,  and  in  selling-  them  one  ^  ounce  too  lig-ht, 
and  g-ains  $15  by  his  dishonesty,  iind  what  he  paid  for  the 
g-oods. 

11.  For  what  sum  was  a  store  insured,  if  the  rate  of  in- 
surance was  71  mills  on  the  dollar,  and  the  premium  paid 
was  $25.50? 
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12.  Three  men  form  a  partnership,  eacli  contributing  the 
same  amount  of  capital ;  one  of  them  is  appointed  nianag'er, 
and  as  such,  is  to  receive  12|^%  of  tlie  total  profits.  When 
the  business  is  wound  up,  the  manager  receives  altogether 
$6000.     What  were  the  total  profits  ? 

13.  A  merchant,  in  New  York  gave  $1950  for  a  bill  of 
exchange  of  £400  to  remit  to  Liverpool.  What  was  the 
rate  in  favor  of  England  ? 

14.  A  sum  of  money  together  with  the  interest  which  ac- 
cumulates during  the  time  will  pay  the  v/ages  of  17  men 
for  4  days,  or  12  men  for  6  days.  How  many  men  in 
either  case  does  the  interest  pay  ? 

15.  A  grocer  by  selling  12  pounds  of  tea  for  a  certain 
price  gained  12  %  ;  afterwards  he  decided  to  give  a  less 
number  of  pounds  for  the  same  pri'ce,  and  as  a  result  gained 
49i  %.  What  was  the  number  of  pounds  he  decided  to 
give  ? 

16.  A  person  owed  $2500  due  in  8  months  ;  he  paid 
$500  in  3  months,  and  $800  in  6  months.  When  was  the 
balance  due  ? 

17.  If  7  bushels  of  wheat  are  worth  10  bushels  of  rye, 
and  5  bushels  of  rye  are  worth  14  bushels  of  oats,  and  1 
bushel  of  oats  is  worth  50  cents,   how  many  bushels  of 
wheat  will  $30  buy  ? 

18.  At  a  14  mill  rate  a  man  who  has  $400  of  his  salary 
exempt,  pays  $7  taxes.     What  was  his  total  salary  ? 

19.  A  man  employed  a  number  of  men  and  6  boys  ;  he 
paid  the  men  $1.25  a  day,  and  the  boys  50  cents  a  day. 
The  average  price  paid  was  $1.13  a  day.  How  many 
men  were  employed  ? 

20.  A  huckster  bought  a  certain  number  of  apples  at 
the  rate  of  5  for  2  cents,  and  sold  one-half  of  them  at  the 
rate  of  3  for  1  cent,  and  the  other  half  at  the  rate  of  2  for 
1  cent,  gaining  altogether  4  cents.  How  many  apples 
did  he  buy  ? 

21.  A  person  holds  a  certain  amount  of  6%  accumulat- 
ing stock,  and  after  the  first  dividend  has  been  added  to 
the  original  stock,  he  holds  $1317  58  stock.  If  he  secured 
the  original  stock  when  it  was  selling  at  102,  find  the 
amount  of  money  he  invested. 
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_  1.  A  man  borrows  82500,  and  ag-rees  to  pay  both  prin- 
cipal and  interest  in  3  equal  annual  payments.  ^\'hat  is 
the  amount  of  each  payment,  interest  being  at  5  %  ? 

2.  A  commission  merchant  bought  a  lot,  40  feet  frontage, 
with  the  commission  he  realized  from  selling  Avhcat  at 
51%  ;  the  net  proceeds  of  the  wheat,  after  deducting  tlie 
commission,  being  '^3790,  find  tlie  price  paid  per  foot  for 
the  lot. 

3.  A  merchant  buys  a  quantity  of  coal  oil  for  81500; 
by  the  use  of  a  false  measare,  and  by  marking  his  goods 
at  a  profit  of  25%,  he  gains  §750.  Find  the  size  of  his 
gallon  measure. 

4.  A  house  is  insured  for  a  certain  sum,  |  of  that  sum 
a^  HYo  premium,  and  the  remainder  at  1^%.  What  is  the 
average  premium  paid  ? 

5.  Divide  8500  among  three  persons  in  such  a  manner 
that  the  share  of  the  second  may  be  1  greater  than  that 
of  the  first,  and  the  share  of  the  third  "i  greater  than  that 
of  the  second. 

6.  If  50  barrels  of  flour  in  Chicago  are  worth  125  yards 
of  cloth  in  New  York,  and  80  yards  of  the  same  cloth  in 
NcAv  York  are  worth  13  bales  of  cotton  in  Charleston,  and 
13  bales  of  cotton  in  Charleston  are  Avorth  SI  hogsheads 
of  sugar  in  Xew  Orleans ;  how  many  hogsheads  of  sugar  in 
New  Orleans  are  Avorth  1500  barrels  of  flour  in  Chicago? 

7.  What  rate  of  trade  discount  deducted  4  times  in  suc- 
cession is  equivalent  to  5'J,,i-.%  off? 

8.  A  sum  of  money,  together  with  the  interest  Avhich 
accumulates  during  the  time,  will  pay  the  Avages  of  14 
men  for  9  days,  or  5  men  for  27  days.  IIow  many  men's 
Avages  Avill  it  pay  for  3  days  ? 

9.  A  bankrupt  Avas  able  to  pay  40  cents  on  the  dollar, 
had  not  a  debt  of  $500  proved  Avorthless  ;  noAv  lie  is 
able  to  pay  only  24  cents  on  the  dollar.  Find  the  total 
amount  of  liis  liabilities. 

10.  Tlii'i'c  men  engage  in  trade  Avith  a  joint  capital  of 
$13200.  The  first  puts  in  86  as  often  as  tiie  second  ])ats 
in  $10,  aud  as  often  as  the  third  puts  in  $14.  Their 
annual  gain  is  equal  to  the  third  man's  stock.  What  is 
each  jjartner's  gain  ? 
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11.  Find  the  difference  between  tlie  true  and  banlc  dis- 
count off  8558,  due  3  years  hence,  at  8%  per  annum. 

12.  The  assessable  property  of  a  corporation  is  $320000, 
What  rate  of  taxation  is  levied,  if  the  collector  receives 
$172.80  from  a  3%  commission? 

13.  I  want  an  alloy  weighing- 1092  ounces^  consisting-  of 
13  parts  by  weig-ht  of  nickel,  12  parts  of  lead,  and  14 
parts  of  tin.  The  only  nickel  I  can  obtain  is  contained  in 
an  alloy  consisting-  of  14  parts  by  weig'ht  of  nickel,  'J  parts 
of  lead,  and  12  parts  of  tin.  How  much  of  the  latter 
alloy,  and  of  lead  and  tin  must  I  use  ? 

14.  Bought  g-oods  as  follows  :  June  1,  1890,  on  2  months, 
8350  ;  July  15,  on  3  months;  8400  ;  Aug-.  10,  on  4  months, 
8450:  Sept.  12,  on  6  months,  $600.  Find  the  equated 
time  of  payment. 

15.  Find  the  area  of  a  square  inscrilDCd  in  a  circle,  whose 
circumference  is  20  feet. 

IG.  A  certain  railway  company  is  able  to  declare  a 
dividend  of  6yL%  on  their  entire  stock,  bat  there  being 
8150000  of  preference  stock,  Avhich  is  g-uaranteed  8%,  the 
ordinary  stock  holders  receive  only  5^%.  Find  the  total 
stock  of  the  company. 

17.  A  commission  merchant  sold  a  shipment  of  flour  for 
85330,  and  invested  the  proceeds,  less  his  commission,  in 
tea.  The  selling-  commission,  exceeded  the  buying-  com- 
mission by  86.50.  The  rates  being-  the  same  in  each  case, 
find  the  rate  charged. 

18.  A  merchant  buys  87400  worth  of  goods.  By  the  use 
of  a  false  measure,  and  by  marking  his  goods  at  a  profit 
of  12|  %,  he  gains  8700.  Find  the  length  of  the  yard 
measure  used. 

19.  Goods  to  the  amount. of  $20000  were  insured  in  3 
separate  companies^  for  $3000,  $4500  and  $6000,  respec- 
tively. If  the  goods  be  damaged  by  fire,  to  the  extent  of 
89000,  how  much  of  the  damage  should  each  company 
sustain  ? 

20.  A  grocer  has  a  mixture  of  tea,  Aveighing  80  pounds, 
part  of  it  is  worth  42  cents,  and  the  remainder  37  cents  a 
pound.  If  the  mixture  is  Avorth  38|  cents  a  pound,  find 
the  number  of  pounds  of  each  kind  in  the  mixture. 
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1.  A  draft  on  Dublin  for  £3G0  costs  ^1736.  What  was 
the  course  of  exchange  ? 

2.  A  merchant  sold  a  lot  of  goods  at  a  gain  of  10% ; 
but  had  they  cost  $50  more,  and  selling  them  at  the  same 
price  as  formerly,  he  would  have  lost  y^%.  Find  the 
cost  price. 

3.  A  person  makes  7  %  clear  on  his  money,  after  pay- 
ing an  income  tax  of  2  cents  on  the  dollar,  by  investing  in 
5  %  stock.  Find  the  market  value  of  the  stock,  if  a  broker 
charged  -|-  %  for  transacting  the  business. 

4.  An  agent  sold  a  consignment  of  wheat  for  $4120,  and 
invested  this  sum,  less  his  commission,  in  corn.  His  total 
commission  on  both  transactions  amounted  to  $240.  "What 
rate  did  he  charge,  the  rate  in  each  case  being  the  same? 

5.  A  merchant  buys  $1050  Avorth  of  sugar,  lie  uses 
a  pound  weight  |  ounce  too  light,  and  marks  his  goods  at 
a  profit  of  15  %.     Find  his  gain. 

G.  A  man  pays  $342.50  for  insuring  goods.  What  is 
the  total  amount  of  insurance^  if  4  of  the  amount  is  at  a 
premium  of  2  %,  i  at  2J  %,  and  the  remainder  ;it  2}  %  ? 

7.  Divide  $3648  among"  three  persons,  so  that  the  share 
of  the  first  to  that  of  the  second  shall  be  as  7  to  9,  and  of 
the  first  to  the  third  as  3  to  4. 

8.  A  boy  hired  with  a  mechanic  for  20  weeks,  on  con- 
dition that  he  should  receive  $20  and  a  coat ;  at  the  end  of 
12  weeks  the  boy  quit  Avork,  when  it  Avas  found  that  he 
was  entitled  to  $',»  and  the  coat.  What  was  the  value  of 
the  con  t  ? 

'.).  A  baker's  outlay  for  material  is  60%  of  the  receipts, 
and  his  other  expenses  to  20%  of  the  receipts.  The  price 
of  lh)iir  falls  30%,  and  his  ex])enses  increase  10%.  What 
should  he  now  charge  for  a  loaf,  which  formerly  sold  at  7^- 
cents,  in  order  that  he  may  n^ake  the  same  per  cent, 
profit  ? 

10.  The  simj»le  interest  on  a  sum  of  money  for  3  years 
is  $82.50,  and  for  5J  years  at  2%  higher  rate  is  $110.  Find 
the  sum  and  rates. 

11.  J.  Brown  owes  $400  due  in  6  months,  $320  in  9 
months,  and  $280  in  12  months.  Required  the  average 
term  of  credit. 
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12.  A  merchant  becomes  bankrupt  and  owes  $5000.  His 
assets  amount  to  13347.50.  What  per  cent,  of  his  in- 
debtedness can  he  pay,  allowing-  the  assignee  3%,  on  the 
amount  distributed,  for  his  services  ? 

13."  A  township  has  assessable  property  amounting-  to 
$450000  and  on  a  3  mill  rate  they  raise  only  $129(5,  after 
paying-  the  collector's  charg-es.  What  per  cent,  of  the 
total  taxes  did  he  obtain  for  collecting  ? 

14.  What  is  the  total  duty  charged  on  2000  pounds  of 
sugar  worth  4^  cents  a  pound,  supposing  it  subject  to  an 
ad  valorem  daty  of  20%,  and  also  a  specific  duty  of  14 
cents  per  100  pounds  ? 

15.  A  jeweller  is  required  to  supply  110  ounces  of  alloy, 
consisting- of  3  parts  of  gold  to  one  of  silver.  The  only 
gold  he  has  in  stock  is  an  alloy  consisting  of  22  parts  of 
gold  to  2  of  silver.  How  much  alloy  must  he  use,  and 
how  much  silver  must  he  add  to  make  up  the  order? 

16.  A  ladder  12  metres  in  length,  when  placed  up- 
right against  a  wall  exactly  reaches  the  top  of  it.  How  far 
must  it  be  pulled  out  at  the  bottom  so  tliat  it  may  just 
reach  Avithin  1  metre  of  the  top  ? 

17.  A  person  sells  oat  $5210  stock  in  the  6  per  cents,  at 
1041  and  Invests  in  the  31  per  cents.,  losing  thereby  $21.05 
in  his  income.  Find  the  market  price  of  the  31  per 
cents.,  brokerage  |%  on  each  transaction. 

18.  A  merchant  shipped  2000  bushels  of  wheat  to  his 
agent,  which  brought  85  cents  a  bushel ;  after  deducting 
his  commission  of  3%  for  selling,  he  was  allowed  |%  on 
the  remainder  for  promptness  ;  after  then  paying  freight 
and  storage  to  the  amount  of  $130.25,  he  (the  agent)  re- 
mitted the  net  proceeds  by  a  draft  purchased  at  1|% 
premium.     Find  the  amount' of  the  draft. 

19.  In  buying  goods  a  merchant  uses  a  pound  weight 
one-quarter  ounce  too  heavy,  and  in  selling  them  a  pound 
weight  one-quarter  ounce  too  light.  Find  his  gain  per 
cent,  by  his  dishonesty. 

20.  What  is  the  value  of  property,  if  it  be  insured 
for  -l  of  its  value,  at  a  premium  of  2%,  and  5%  of  prem- 
ium being  charged  for  expenses,  when  the  total  cost  of 
insuring  is  $75.60  ? 
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1.  A  and  B  eng-age  in  trade,  A  puts  in  85000,  and 
at  the  end  of  4  months  takes  out  a  certain  sum.  B  puts 
in  $2500,  and  at  the  end  of  5  niontlis  puts  in  sgoOO  more. 
At  the  end  of  the  year  A's  gain  is  8lOC)(;f,  and  B's  Sl.3331. 
What  sum  did  A  Avithdraw  at  the  end  of  4  months  ? 

2.  A  farmer  sold  16  bushels  of  corn  and  20  bushels 
rye  for  $30;  24  bushels  of  corn  and  10  bushels  of  rye 
for  $27.     How  mnch  per  bnshel  did  he  receive  for  each  ? 

3.  A  g-arrison  of  700  men  had  provisions  to  last  for  40 
days,  but  12  days  afterward  300  men  were  killed.  How 
long-  Avill  the  provisions  last  the  remainder  of  the  gar- 
rison ? 

4.  The  simple  interest  on  a  snm  of  money  loaned  at  a 
certain  rate  for  21  years  is  $32.50,  and  the  interest  on 
douljle  the  sum  at  li%  higher  rate  for  4  years  is  $143. 
Find  the  first  sum  and  rate. 

5.  A  firm  become  insolvent,  and  owe  $8100.  Their 
assets  amount  to  $4981.50.  What  per  cent,  of  their  in- 
debtedness can  they  pay,  allowing  the  assignees  2J  %,  on 
the  amount  distributed^  for  their  services  ? 

('■>.  A  man  owes  $3200  due  in  7  months ;  he  pays  $1200 
in  3  mouths,  $000  in  5  months,  and  $500  in  8  months. 
How  long  should  the  l)a-lance  run  before  it  becomes  due? 

7.  A  corporation  had  assessable  property  valued  at 
$500000.  What  rate  of  taxation  must  they  levy,  so  as  to 
secure  in  taxes  $9775,  after  paving  the  collector's  fees  at 

8.  A  commission  merchant  had  shipped  to  him  1000  bar- 
rels of  Hour,  and  4000  Imshels  of  wheat.  He  i)aid  1'2\  cents 
a  barrel  for  the  storage  of  the  Hour,  3  cents  a  bushel  for 
the  wheat,  $C)7.48  freight  and  duty.  If  he  sold  the  flour 
at  $8  a  barrel,  on  a  commission  of  1^%,  and  the  wheat  at 
90  cents  a  bushel,  on  a.  commission  of  2  cents  a  bushel, 
Avhat  sum  did  he  remit  to  his  employer? 

9.  A  merchant  in  Chicago,  owes  $4500  in  NeAV  York. 
Which  of  the  folloAving  methods  for  paying  the  debt  is  the 
more  advantageous  :  To  send  to  New  York  a  draft  on  Xoav 
York,  i)urchasrd  in  Chicago  at  -1%  premium,  or  to  send  to 
New  York  a  draft  on  Chicago,  which  sells  in  New  York  at 
1%  discount? 
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10.  A  man  increases  his  annual  income  |72  by  trans- 
ferring- 821000  stock  from  the  3%'s,  at  78,  to  the  4i%'s. 
Find  the  price  paid  for  tlie  latter  stock. 

11.  A  bankrupt  can  pay  60  cents  on  the  dollar  ;  if  his 
assets  were  8750  more,  he  could  pay  ■||'  of  his  liabilities. 
Find  his  liabilities  and  his  assets. 

12.  A  merchant  buys  2590  yards  of  cloth  at  $1  a  yard. 
In  selling  the  first  half  he  used  a  35-inch  yard  measure, 
and  a  37-inch  one  for  the  remainder.  At  what  price  per 
yard  should  he  mark  the  goods  so  as  to  gain  20%  on  his 
outlay  ? 

13.  An  insurance  company  took  a  risk  at  2^%_,  and  re- 
insured 4  of  the  risk  at  2%  ;  the  premium  received  ex- 
ceeded the  premium  paid  by  $42.  Find  the  amount  of 
the  risk. 

14.  A,  B,  and  C  enter  into  partnership ;  A  puts  in 
$347.80,  B  $359.20,  and  C  $543.59.  If  the  profits  of  the 
business  amount  to  $500.26,  how  should  it  be  divided? 

15.  A,  B,  and  C  start  from  the  same  point  at  the  same 
time,  to  travel  around  a  lake  84  miles  in  circumference. 
A  travels  7  miles  and  B  21  miles  a  day  in  the  same  direc- 
tion, and  C  14  miles  a  day  in  the  opposite  direction.  In 
how  many  days  will  they  all  be  together  ? 

16.  GunpoAvder  is  composed  of  nitre,  charcoal,  and  sul- 
phur, in  the  proportion  of  33,  7,  and  5.  How  many  pounds 
of  each  in  60  pounds  of  ganpoAvder? 

17.  The  simple  interest  on  a  sum  of  money  for  a  certain 
time  at  6%  per  annum  is  $62.10,  and  the  interest  on  3 
times  that  sum  for  2^  years  at  4%  per  annum  is  also  $62.10. 
Find  the  first  sum  and  the  time. 

18.  A  merchant  in  Toronto  has  $4800  due  him  in  Hali- 
fax. HoAV  much  less  will"  he  realize  by  having  a  draft 
for  that  sum  on  Halifax  and  selling  at  |%  discount,  than 
by  having  a  draft  on  Toronto  remitted  to  him,  purchased 
in  Halifax  for  this  sum  at  |%  premium  ? 

19.  The  expense  of  constructing  a  bridge  was  $873, 
which  was  defrayed  by  a  tax  on  the  property  of  the 
town.  The  rate  of  taxation  was  2|  mills  on  the  dollar, 
and  the  commission  for  collecting,  3%.  What  was  the  as- 
sessed value  of  the.toAvn  ? 
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1.  B  owes  a  certain  sum,  }  payable  in  three  months, 
J  in  5  months,  i  in  d  months,  and  tlio  balance  in  10 
montlis.     Kequired  the  average  term  of  credit. 

2.  A  farmer  has  sheep  worth  $4,  |5,  $B,  -f8  per  head. 
"What  number  may  he  sell  of  each  to  realize  an  average 
price  of  $5.50  per  head  ? 

8.  A  merchant  had  400  barrels  of  flour  insured  for 
70%  of  its  cost,  at  3|%  ;  the  premium  Avas  858.80.  At 
what  price  per  barrel  must  he  sell  the  flour  to  gain 
20%  ? 

4.  Find  the  present  worth  of  an  annuity  of  $300  having 
4  years  to  run,  money  being  worth  G%  per  annum. 

5.  Find  the  dift'erence  in  area  between  a  s(iuare  fleld 
whose  side  is  10  chains,  and  a  circular  fleld  Avhose  cir- 
cumference is  equal  to  the  perimeter  of  the  square  field. 

6.  If  3%  bonds  are  at  80-|,  Avhat  must  be  the  price  of  4% 
stock,  so  that  the  income  may  be  unchanged,  if  the  money 
be  transferred  from  the  first  to  the  second  stock,  brokerage 
^  on  each  transaction? 

7.  A  commission  merchant's  terms  are  6%  on  sales,  Avith 
guaranteed  payment  of  sales  to  his  employer,  or  2y/^ 
Avithout  any  guarantee  ;  his  em].)loyer  accepts  the  latter ; 
but  $90  of  the  sales  proving  Avorthless,  hoAv  much  does 
his  employer  lose  by  not  selecting  the  former  met'iod, 
the  total  sales  being  §2300. 

8.  A  and  B  run  a  race.  A  starts  out  at  the  rate  of  450 
yards  a  minute,  and  every  successive  minute  he  dimin- 
ishes his  i.ace  by  2  yards.  B  increases  his  pace  by  the 
same  and  overtakes  A  in  10  minntcs.  AVhat  Avas  B's  rate 
at  starting  ? 

'.>.  J.  BroAvn  and  L.  Stuart  enter  into  partnership,  and 
agree  that  BroAvn  is  to  i-eceiAX  8400  of  the  profits  for  man- 
aging the  business,  and  the  balance  of  the  ])rofits  is  to 
be  divided  in  proportion  to  their  investments  ;  Brown  imts 
into  the  business  81300  and  Stuart  $1500.  Hoav  should  a 
total  profit  of  81100  be  divided? 

10.  If  375  lbs.  of  sugar  are  bought  at  G  cents  a  pound, 
and  10%  of  it  be  Avasted,  at  Avhat  price,  per  lb.,  must  the 
i-emainder  be  sold  to  make  a  gain  of  14%  on  the  avIioIc 
transaction  ? 
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11.  A  and  B  take  a  contract  together,  on  which,  for  every 
6  hours  A  works,  B  works  7|-  hours  ;  but  A  can  do  as  much 
in  3  days  as  B  can  do  in  4.  "^If  A  receives  $24  for  his  work, 
what  should  B  receive? 

12.  A  man  in  New  York  purchased  a  draft  for  $4680 
on  NeAV  Orleans,  drawn  at  30  days,  paying-  $4627.35. 
What  was  the  rate  of  discount  at  which  it  was  purchas- 
ed ? 

13.  A  speculator  sold  a  house  at  50%  profit,  but  the 
buyer  becomes  bankrupt  and  pays  only  60  cents  on  the 
dollar.  What  per  cent,  does  the  speculator  g-ain  or  lose 
by  the  transaction  ? 

14.  In  what  time  will  a  sum  of  money  quadruple  itself 
at  simple  interest,  at  8%  per  annum  ? 

15.  A  duty  on  coffee  at  15%^  in  bags  of  180  pounds 
g"ross,  and  invoiced  at  12i  cents  a  pound,  was  $961.87|, 
tare  having  been  allowed  at  5%.  How  many  bags  w^ere 
there  ? 

16.  In  buying  goods  a  mercliant  uses  a  pound  weight^ 
ounce  too  heavy,  but  in  selling  them  one  ^  ounce  too  light. 
If  lie  gains  $13  by  his  dislionesty  in  selling  the  goods, 
what  does  he  gain  by  it  in  buying  ? 

17.  A  factory  is  insured  at  2%.  If  the  premium,  with 
11.50  for  the  policy,  is  $362^  and  the  insurance  is  on  | 
of  the  value  of  the  property,  what  is  the  value  of  the  pro- 
perty ? 

18.  A  party  of  men  w^ere  employed  to  do  a  piece  of 
work^  which  it  was  necessary  to  finish  in  25  days.  When, 
however,  the  men  had  worked  20  days,  they  had  done 
only  i  of  the  work,  and  3  more  men  had  then  to  be  em- 
ployed to  complete  the  work  in  due  time.  How  many  men 
were  employed  at  first  ? 

19.  A  cow  is  tethered  in  a  field  by  a  rope  40  feet  in 
length.  If  the  tether  is  tied  to  a  fence  30  feet,  from  the 
corner  of  the  field  around  which  she  can  go,  find  the  area 
of  ground  she  can  procure  grass  from  ? 

20.  A  merchant  buys  wine  at  $1.20  a  pint,  and  dilutes 
it  Avith  water,  so  that  he  may  make  a  profit  of  20%  by 
selling  the  mixture  at  90  cents  a  pint.  How  much  water 
does  he  add  to  every  gallon  of  the  mixture  sold  ? 

17 
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1.  A  man  rows  3  miles  doAvn  a  stream  in  40  minutes  ; 
AvithoLit  the  aid  of  the  stream  it  -would  take  him  an  hour. 
How  long-  would  it  take  him  to  return  the  3  miles  against 
the  stream  ? 

2.  A  bankrupt's  assets  are  $4800,  oat  of  which  he 
pays  60  cents  on  the  dollar  on  |  of  his  debts,  and  50 
per  cent,  on  the  remainder.  What  is  the  amount  of  his 
liabilities  ? 

o.  A  merchant  lays  out  £1000  in  buying"  cloth  in  Eng- 
land at  3  shillings  a  yard.  He  takes  the  cloth  to  France 
at  an  expense  of  3  pence  a  yard  lor  carriage,  &c.,  and  in 
addition  pays  a  duty  of  42  centimes  a  metre.  He  sells  half 
the  cloth  at  8  francs  a  metre,  and  the  remainder  at  6 
francs  a  metre.  What  profit  docs  he  "make?  (Express 
answer  in  dollars  and  cents,  given  £l  =  84.86|,  1  franc 
=  19  cents,  and  1  metre  =  39|  inches.) 

4.  A  man  invested  $15510  in  the  4  per  cents  ;  Avhen  the 
market  price  rose  31  he  sold  out,  and  with  the  proceeds 
bought  3^%  stock  at  77,  thereby  increasing  his  income  by 
$16.40|.     Find  the  price  he  paid  for  the  4%  stock. 

5.  A  commission  merchant's  terms  are  a  certain  rate 
of  commission  with  guaranteed  payment  of  sales,  or  3% 
without  any  guarantee.  His  employer  accepts  the  former 
method  (which  is  better  than  the  latter  by  $10.50,  owing 
to  a  bad  debt  of  $96).  K  the  total  amount  of  the  sales 
was  $3400,  wluit  was  the  percentage  demanded  with 
guaranteed  payment  ? 

6.  Reduce  £350  5s.  7|d.  to  dollars  and  cents,  a  dollar 
being  Avorth  4s.  2d. 

7.  A  commenced  business  with  a  capital  of  $12000. 
Four  months  afterwards  B  entered  into  ijartnership  witli 
him  and  put  in  37|  acres  of  land.  At  the  close  of  the  year 
their  ])rofits  Avere  $4600,  of  which  B  Avas  entitled  to  $1000. 
What  was  the  value  of  the  laud  per  acre  ? 

8.  What  per  cent,  advance  on  cost  must  a  merchant 
mark  his  goods,  so  that,  after  allowing  5%  of  the  sales  for 
b;id  debts,  an  jiverage  credit  of  6  months,  and  7%  of  the 
prime  cost  of  the  goods  for  ex|)enses,  he  may  nuike  a  clear 
gain  of  12^%  on  the  cost,  money  being  worth  6%  ? 


ca 
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9.  A  boy  engages  with  a  farmer  9  months  for  $46  and 
suit  of  ciotlies.     But  leaving-  at  tlie  end  of  7  montlis  he  is 

entitled  to  only  |32  and  the  suit  of  ciotlies.     Find  the 
price  of  the  clothes. 

10.  A  and  B  can  do  a  piece  of  work  in  4  days  ;  B  and 
C  in  G  days  ;  C  alone  in  10  days.  How  long  would  it  take 
A  and  C  together  to  do  it  ? 

11.  A  person  travelled  from  London  to  Locli  Lomond 
(480  miles)  by  sea,  rail,  and  coach.  The  distance  by  coach 
was  J  that  by  rail,  and  the  distance  by  rail  .15  that  by  sea  ; 
the  cost  of  the  travel  by  cpacli  was  |  that  by  rail,  and  the 
cost  by  rail  f^^  that  by  sea.  Coach  fare  being  8  cents  a 
mile,  find  the  cost  of  the  entire  journey. 

12.  Find  the  longitude  of  Callao  in  Peru,  if  it  is  12 
minates  to  7  a.m.  at  Callao  when  it  is  noon  at  Greenwich. 

13.  A  reduction  of  20%  in  the  price  of  apples  would 
enable  a  purchaser  to  obtain  120  more  for  a  sovereign. 
What  is  the  price  before  redaction  ? 

14.  Sight  exchange  on  Montreal  for  $5000  cost  $5075. 
What  was  tlie  course  of  exchange  ? 

15.  A  man  increases  liis  capital  for  4  years  at  the  rate 
of  18f %  a  year.  At  the  end  of  the  time  his  capital  is 
$1303.21.     What  was  it  at  the  beginning  of  the  time? 

16.  A^  B,  and  C  engage  in  trade  ;  A  puts  in  $3000,  B 
$4000,  and  C  $6000.  If  the  total  profits  are  $2600,  how 
should  they  be  divided? 

17.  A  ship  sails  at  the  rate  of  12  miles  an  hour.  When 
slie  is  a  certain  distance  from  the  shore  she  springs  a 
leak,  which  admits  20  tons  of  water  per  hour.  70  tons 
would  suffice  to  sink  her,  but  the  crew  pumps  out  2|  tons 
of  water  every  10  minutes.  Find  the  distance  that  slie 
was  from  shore  when  she"  sprung  the  leak,  if  she  is  in  a 
sinking  condition  on  reaching  the  shore. 

18.  If  a  merchant  in  buying  goods  uses  a  pound  weight 
^  ounce  too  heavy,  but  in  selling  them  uses  6ne  which  is 
I  ounce  too  light,  and  gains  $15  by  his  dishonesty,  find 
what  he  paid  for  the  goods. 

19.  What  is  the  duty,  at  12  cents  a  pound,  and  10%  ad 
valorem,  on  450  bags  of  avooI,  each  containing  110  pounds, 
valued  at  21  cents  a  pound  ? 
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1.  A -woman  sold  90  apples,  some  at  the  rate  of  6  for  5 
cents,  and  the  remainder  at  the  rate  of  IG  for  18  cents. 
She  found  that  those  sold  at  the  latter  price  brought  her 
4  cents  more  than  the  others  did.  Hoav  many  were  sold 
at  each  rate  ? 

2.  How  many  litres  will  a  cistern  hold  that  measures 
on  the  inside  5  feet  in  length,  4  feet  in  width,  and  4  feet 
in  depth  ? 

3.  What  must  be  the  least  number  of  soldiers  in  a  regi- 
ment to  admit  of  it  being  drawn  up  2^  3,  5,  G,  8,  12  deep, 
and  also  of  its  being  formed  into  a  solid  square  ? 

4.  AVhen,  first  after  4  o'clock,  will  the  two  hands  of  a 
\vatch  be  equidistant  from  the  figure  tliree  ? 

5.  Two  circular  plates  of  solid  gold,  each  one  inch  thick, 
the  diameters  of  which  are  9  and  12  inches  respectively, 
are  melted  into  a  single  circular  plate  one-half  inch  thick. 
Find  its  diameter. 

6.  The  product  of  two  numbers  is  11154,  their  g.c.m.  is 
13.     Find  their  l.c.m. 

'  7.  A  speculator  receives  $103.50  income  from  a  sum  of 
money  invested  in  the  3%'s.  He  sells  out  tliis  stock  at 
75,  and  with  the  proceeds  buys  other  stock  at  115,  by 
which  he  increases  his  annual  income  30|S%.  What  per 
cent,  dividend  did  the  latter  stock  pay  ? 

8.  A  merchant  ships  $2700  worth  of  goods  to  his 
agent  to  sell.  His  agent's  terms  are  7i%  commission 
and  guaranteed  payment  of  sales,  or  4%  Avithout  the 
guarantee.  The  merchant  accepts  the  latter  terms,  but 
part  of  the  sales  being  worthless,  he  loses  $21.50  by 
not  accepting  the  other  plan.  How  much  did  ho  lose 
on  bad  debts? 

9.  A  nicrchiuit  sells  goods  at  a  ])rofit  of  G0%,  but  his 
])UiH"iiaser  fails  and  ])ays  only  GO  cents  on  tluMlollar.  How 
much  per  cent,  does  the  merchant  gain  or  lose  by  the 
transaction  ? 

10.  Thr(!e  men  rent  a  pasture  for  S1G5,  The  first  puts  in 
4  horses  for  8  weeks  ;  the  second  5  horses  for  11  Avceks, 
and  the  third  9  horses  for  5  weeks.  How  much  ought 
each  to  pay  ? 
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11.  A  merchant  buys  a  quantity  of  cloth  for  $1460, 
and  marks  it  so  as  to  gain  25%,  but  by  using  a  yard 
measure  which  is  too  long-,  he  gains  only  $340.  Find 
the  length  of  the  yard  measure. 

12.  A  man's  gross  income  is  made  up  from  $1100  salary, 
and  $400  rent  for  a  farm.  His  gross  income  is  reduced 
to  $1187.50,  on  account  of  the  following  expenses  :— $1000 
insurance  at  2%  on  the  house,  15  mills  on  the  dollar  tax- 
ation on  salary  and  on  f  of  the  value  of  the  farm,  interest 
on  a  mortgage  for  f  the  value  of  the  farm  at  6%.  Find 
the  value  of  the  farm. 

13.  A  certain  metal  weighs  480  pounds  per  cubic  foot, 
and  is  worth  $50.40  per  ton.  What  will  be  the  cost  of  a 
quantity  of  metal  sufticient  to  make  a  mile  of  piping  of  9 
inch  bore  and  |  of  an  inch  thick  ? 

14.  Explain  clearly  the  difference  between  true  and 
bank  discount. 

15.  Find  the  longitude  of  the  Falkland  Islands,  if  it  is 
5  o'clock  a.m.  at  them,  when  it  is  1  o'clock  p.m.  at  Ras  el 
Had,  the  longitude  of  which  is  60°  east. 

16.  The  l.c.m.  of  two  numbers  is  924,  the  g.c.m.  12  ; 
one  number  being  84,  find  the  other. 

17.  Find,  to  the,  nearest  cent,  the  value  of  £460  10s 
8|d.,  exchange  being  at  par. 

18.  A  real  estate  broker  sold  a  house  on  a  commission 
of  41%,  and  gave  the  owner  $4404.50  for  his  share  of  the 
sale.     What  did  the  house  sell  for? 

19.  A  merchant  bought  20  pieces  of  cloth,  each  piece 
containing  25  yards,  at  $4.37^  per  yard,  on  a  credit  of  9 
months ;  he  immediately  sold  it  at  $4,624^,  on  a  credit  of 
4  months.  What  was  his  actual  cash  gain,  money  being 
worth  6%  ? 

20.  What  principal  will  yield  $38-901  interest  in  4i 
years  at  34%  per  annum  ? 

21.  The  Wets  of  a  bankrupt,  which  amount  to  $7290, 
are  to  be  divided  between  two  creditors,  A  and  B,  whose 
interests  in  the  business  are  as  4  to  5.  A  acts  as  assignee, 
and  for  his  work  receives  3|%  of  the  assets.  The  remain- 
der is  to  be  divided  between  them  in  the  above  ratio. 
What  share  of  the  assets  does  each  man  receive  ? 
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1.  A  pound  (Troy)  of  standard  gold  (22  carats  fine)  is 
coined  into  45  guineas.  If  tiie  value  of  the  alloy  be  .,Vj',y 
that  of  an  equal  weiglu  of  pure  gold,  find  the  value  of  the 
alloy  per  pound  avoirdupois. 

2.  Tavo  men  starting  from  the  same  point  at  the  same 
time  and  travelling. in  opposite  directions  are  39  miles 
apart  in  4  hours  ;  but  if  they  had  gone  in  the  same  direc- 
tion they  would  have  been  5^  miles  apart  in  7  hours. 
Find  their  rates  per  hour. 

3.  What  is  the  area  of  a  right-angled  triangle  that  has 
a  base  32  inches,  and  the  sum  of  the  hypotenuse  and  per- 
pendicular 50  inches  ? 

4.  A  merchant  every  year  gains  40%  on  his  capital,  of 
which  he  spends  annually  !i?1000  in  expenses  connected 
■with  the  business.  At  the  end  of  5  years  he  is  worth  5 
times  as  much  as  he  was  on  commencing  business.  "What 
was  his  original  capital  ? 

5.  A  watch  was  5  minutes  fast  on  Tuesday  noon,  and  on 
the  following  Saturday  at  midnight  it  was  3  minutes  40 
seconds  slow.  What  is  the  true  time  on  the  following 
Wednesday  morning,  when  the  Avatch  indicates  15  minutes 
past  9  ? 

().  If  the  interest  on  one  dollar  for  one  year  at  one  per 
cent,  per  annum  be  the  unit,  what  number  Avill  r('[)i-esent 
what  a  person  owes  for  the  use  of  )$325  for  G^  years  at  6 
per  cent,  per  annum  ? 

7.  The  owner  of  31%  stock  sells  out  at  82  and  realizes 
$10947,  %  of  Avhich  he  invests  in  3  /  stock  at  75,  and  the 
remaindci-  in  4%  stock  at  89.  Find  the  alteration  in  his 
income. 

8.  A  man  is  owed  $2500,  of  Avhich  his  laAvyer  collects 
75%  and  charges  4%  of  the  receipts  for  collecting.  On 
sueing  for  the  I'eniainder  he  gets  40%  of  it,  of  Avliich  his 
lawyer's  fcics  ai'c  10  .  AVliai  ]H'r  cent,  of  the  debt  does 
the  creditor  obtaii;  V 

9.  A  cask  contains  a  mixture  of  wine  and  water,  in  the 
proportion  of  5  to  1.  Hoav  much  of  the  mixture  must  be 
drawn  off'  and  water  substituted  for  it^  so  that  the  mixture 
in  the  cask  may  contain  wine  and  Avater  in  the  proportion 
of  3  to  2  ^ 
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10  A  and  B  engag-e  in  business.  A  puts  in  $1200,  and  B 
$600  at  tirst.  Three  months  afterwards  C  became  a  mem- 
ber of  the  firm  and  put  in  $750.  After  tlie  business  has 
been  carried  on  one  month  long-er  A  withdrew  $400,  and 
at  the  end  of  another  month  B  put  in  $300  more  ;  at  the 
end  of  13  months  their  gain  was  $1100.  How  should  it 
be  divided  ? 

11.  A  drover  shipped  a  car  load  of  cattle  to  Toronto, 
and  offered  them  for  sale  at  an  advance  of  25%  on  the 
cost.  The  market  being-  dull,  he  sold  them  for  14%  less 
than  his  asking-  price,  and  g-ained  $170  on  the  load.  Find 
the  selling-  price  of  the  cattle. 

12.  Find  hoAv  much  a  person  will  save  in  a  year  if,  in- 
stead of  renting-  a  house  at  $30  a  month,  he  borroAvs  $3000 
at  G%  and  luiys  one,  Avhich  he  insures  for  its  full  value  at 
1^%  annually,  and  which  is  assessed  at  its  full  value  (the 
rate  of  taxation  being  19  mills  on  the  dollar).  He  also  pays 
$1.25  a  month  water  rates,  and  in  selling  the  property 
at  the  end  of  the  year  receives  2%  less  for  it  than  he  paid. 

13.  If  2  pounds  of  tea  are  worth  3  pounds  of  coffee,  and 
14  pounds  of  coffee  Avorth  8  pounds  cocoa^  and  2  pounds 
cocoa  Avorth  24  pounds  sugar,  and  K)  pounds  sugar  Avorth 
11  pounds  raisins,  hoAV  many  pounds  of  raisins  would  be 
worth  7  pounds  of  tea  ? 

14.  A  can  niOAv  6  acres  of  grass  in  5  days_,  B  9  acres  in 
11  days,  and  C  12  acres  in  17  days.  In  hoAV  many  days 
Avill  they  jointly  moAV  15  acres,  751  sq.  rods  ? 

15.  The  island  of  Hainan  is  110°  east  longitude.  Find 
the  longitude  of  St.  Helena,  if  it  is  4  p.m.  at  Hainan  wh^n 
it  is  8.20  a.m.  at  St.  Helena. 

16.  ProA^e  that  the  difference  between  the  interest  and 
the  true  discount  on  a  sum  of  money  is  equal  to  the  inter- 
est on  the  discount. 

17.  What  is  the  cost  in  Montreal  of  a  bill  on  St.  Peters- 
burg for  2500  rpubles  at  1|^%  discount,  the  par  of  ex- 
change being  $3.77  for  5  roubles  ? 

18.  The  interest  on  a  certain  sum  of  money  for  3  years 
is  $41-664,  and  the  real  discount  on  the  same  sum  for  the 
same  time  and  rate  is  $33.60.  Simple  interest  being  al- 
loAved  in  each  transaction,  find  the  rate  per  cent,  charged. 
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1.  A  mechanic  receives  $2  a  day  for  his  services,  and 
pays  $4  a  week  for  his  board.  At  the  expiration  of  10 
weelcs  lie  has  saved  $72.     How  many  days  was  he  idle  ? 

2.  A  flour  merchant  boug-ht  120  barrels  of  floar  for  $GGO,  . 
paying  $5.75  a  barrel  for  flrst  quality  and  $5  for  second 
quality.     Hoav  many  barrels  were  flrst  quality  ? 

3.  A  town  whose -property  was  assessed  at  $1500000, 
built  a  school  house  which  cost  $5092.50,  the  collector's 
commission  being  3%.     What  Avas  the  rate  of  taxation? 

4.  Divide  $10470  into  3  sums,  so  that  the  amount  of  the 
flrst,  by  simple  interest,  in  1^  years  at  8%  per  annum, 
may  be  equal  to  that  of  the  second  in  3  J  years  at  5%,  and 
to  that  of  the  third  in  2^  years  at  6%. 

5.  A  man  invested  $000  more  than  |  of  his  money  in  a 
house,  and  $1200  more  than  i  of  the  remainder  in  a  lot ; 
he  has  $1800  left.     How  much  had  he  at  flrst  ? 

G.  Find  how  much  a  man  will-plough  in  10  hours  in  a 
fleld  40  rods  in  length,  if  he  Avalks  at  the  rate  of  3  miles 
an  hour,  cuts  8  inches  wide,  and  takes  2  minutes  turning 
each  time. 

7.  A  grocer  bought  a  quantity  of  tea  at  40  cents  a 
pound,  a,nd  flxed  a  price  on  it  to  gain  231^%,  but  in  sell- 
ing it  he  used  a  pound  wciglit  |  ounce  too  liglit,  thus 
gaining  $32.50  more  than  he  would  have  gained  if  the 
Aveight  h.vd  been  true.     Hoav  much  did  he  buy  ? 

8.  In  running  a  10-mile  race,  on  a  quarter  mile  track, 
A  overhips  B  for  the  flrst  time  at  the  end  of  the  34th 
round.  By  AAiiat  distance  Avill  A  Avin  at  the  same  rate  of 
running? 

'J.  Find  the  difference  betAveen  the  true  and  standard 
times  of  the  City  of  Hamilton,  its  longitude  being  7i)°  54' 
Avest. 

Note. — Tlie  staiulcanl  time  of  any  ])lace  in  Canada  is  the  same  as  the 
time  indicated  l)y  the  nearest  of  the  following  meridian  lines  :  ()',  15", 
30°,  45°,  etc. 

10.  A  merclian.'.  ships  to  liis  agcnit  5000  bushels  ol' 
Avheat,  Avhich  he  (the  agent)  sells  i'ov  70  cents  a  busliel  on 
a  commission  of  3%  ;  after  deducting  this  from  tlie  pro- 
ceeds, and  paying  $380  for  freight  and  duty,  he  I'cmits 
the  net  i)nK'(H>ds  by  a  draft  purchased  at  ^%  premium. 
Find  the  amount  of  the  draft. 
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11.  Two  pipes  can  fill  a  cistern  in  30  and  35  minutes, 
respectively.  When  the  cistern  is  empty  both  pipes  are 
opened  tog-ether,  but  at  the  end  of  12  minutes  the  second 
is  turned  off.     How  long-  does  it  take  to  fill  the  cistern  ? 

12.  A  person  invested  a  certain  amount  of  money  in 
stock,  paying-  3%  half-yearly  dividends,  at  103,  and  after 
receiving-  his  first  dividend  invested  it  in  the  same  stock 
at  1021.  His  next  half  year's  dividend  amounted  to 
^==316.50.     What  amount  of  money  did  he  invest  at  first? 

13.  A   vessel    containing   23-846    quarts    of    water  is 

emptied  by  a  pitcher  which  holds  .04679  gallons.  How 
many  times  can  the  pitchei'  be  filled,  and  what  fraction  of 
a  pint  will  it  contain  when  the  last  quantity  of  water  is 
poLired  into  it  ? 

14.  Three  men  rent  a  pasture -for  $132. 18|.  A  puts  in 
3  horses  for  9  weeks  ;  B  puts  in  7  cows  for  6  weeks  ;  and 
C  puts  in  30  sheep  for  4  weeks.  If  it  costs  as  much  to 
pasture  2  horses  as  3  cows,  and  4  cows  as  7  sheep,  how 
much  oug-ht  each  to  pay  ? 

15.  A  machinist  sold  56  binders  at  $130  each.  On  one- 
half  of  them  he  g-ained  30%,  and  on  the  remainder  he  lost 
30%.  How  much  does  he  gain  or  lose  on  the  whole  trans- 
action ? 

16.  For  wliat  sum  must  a  vessel,  valued  at  $28000,  be 
insured,  so  that  in  case  of  loss,  the  owners  may  recover 
both  the  value  of  the  vessel  and  the  premium  of  167  ? 

J-  /  O 

17.  Two  trains,  respectively  99  yards  and  132  yards 
long,  and  moving,  on  parallel  tracks,  pass  each  other  in 
6|  seconds  when  running  in  opposite  directions.     When 
moving  in  the  same  direction  the  one  passes  the  other  in  • 
471  seconds.     Find  their  rates  per  hour. 

18.  A  certain  number  of  men  and  boys  can  do  a  certain 
work  in  8  days,  but  if  one-third  of  the  number  of  men  are 
absent,  the  same  Avork  would  require  10  days,  Compare 
the  amount  of  Avork  done  by  the  men  to  that  done  by  the 
boys. 

19.  A  man  oAves  $700,  due  in  6  months  ;  he  pays  $300 
doAvn.  Wiuit  extension  of  time  ought  to  be  allowed  for 
the  payment  of  the  latter,  if  money  be  worth  10%  per  an- 
nam  ? 
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1.  Find  the  difference  between  the  true  and  standard 
times  ofGoderich,  its  longitude  being  81°  40'  west. 

2.  A  man  in  Detroit  wishes  to  draw  oil  New  Orleans  for 
a  bank  stock  dividend,  and  exchange  direct  on  New 
Orleans  is  at  1^%  discount.  How  much  will  he  gain  or 
lose  by  drawing  on  his  agent  in  New  York  at  1|%  pre- 
mium, allowing  his  agent  to  draw  on  New  Orleans  at  1% 
discount,  brokerage  i%  ? 

3.  A  merchant  paid  $268.80  duty  on  24  casks  of  wine 
worth  $1.75  a  gallon,  a  leakage  of  11^%  being  allowed  at 
the  custom's  house.  What  was  the  invoiced  number  of 
gallons  in  each  cask,  the  rate  of  duty  being  20%  ? 

4.  In  what  time  will  a  sum  of  money,  at  simple  interest 
double  itself  at  6|%  per  annum  ? 

5.  What  is  tlie  hour,  when  the  time  past  noon  is  equal 
to  I  of  the  time  to  midnight  ? 

6.  I  buy  a  ground  rent  of  $25  per  annum  for  $333. 33|. 
AYhat  per  cent,  do  I  realize  on  my  investment  ? 

7.  Took  a  risk  for  $20000  at  2%;  reinsured -J  of  it  at 
2^%,  and  i  at  2|%.     Find  niy  net  loss  in  case  of  lire. 

8.  In  a  poor  house,  where  there  is  always  the  same 
number  of  inmates  to  be  fed,  the  contract  price  of  meat 
rises  25%,  and  the  daily  allowance  to  each  person,  at  the 
same  time,  is  reduced  from  d  ounces  to  7  ounces.  If  the 
yearly  charges  for  meat  are  now  $714,  what  were  they 
before  tlie  rise  in  price  ? 

9.  A  cistern  can  be  filled  by  two  taps  running  separ- 
ately in  20  and  30  minutes  respectively,  and  emptied  by 
2  more  in  24  and  18  minutes  respectively.  If  the  cistern 
be  full  and  all  4  taps  opened,  in  what  time  will  the  cistern 
be  emptied  ? 

10.  If  G9  German  thalers,  of  which  9  parts  in  10  are 
fine  silver,  weigh  41  ounces,  what  is  the  value  of  a  thaler 
in  English  money,  when  standai'd  silver,  of  Avhich  37 
parts  in  40  are  pure,  is  Avorth  5s.  l|d  an  ounce? 

11.  The  stocks  of  3  partners.  A"  B,  and  C,  are  $4000, 
$6500,  and  $3500,  respectively;  their  gains  are  $960, 
$2340,  and  $1400,  respectively.  If  E's  stock  is  in  trade  3 
months  longer  than  A's,  what  time  was  each  stock  in 
trade  ? 
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12.  If  it  is  2  p.m.  on  July  7tli  at  a  place,  the  loiig-itude 
of  Avhich-is  178°  east,  what  is  the  time  at  a  place  situated 
in  longitude  178°  west? 

13.  If  a  cask  contains  4  parts  of  wine  and  3  parts  of 
water,  what  fi'action  of  the  mixture  must  be  drawn  off  and 
water  substituted,  for  the  mixture  to  become  3  parts  of 
Avine  and  4  parts  of  water  ? 

14.  A  speculator  holding-  $11771.25,  fi%  stoclv,  finds  that 
by  selling-  out  and  investing-  the  proceeds  in  7%  stock  at 
1071,  he  can  increase  his  annual  income  by  |6.57  ;  before 
he  can  eflTect  the  transfer  -each  stock  has  increased  in 
value  2.  By  how  much  would  his  annual  income  be  now 
increased? 

15.  A  merchant  ships  2500  Imrrels  of  apples  to  his 
ag-ent,  with  instructions  to  sell  the  apples,  deduct  his  com- 
mission of  4%  for  selling-,  pay  the  freig-ht  which  amounted 
to  $300,  and  remit  the  proceeds  by  a  draft.  If  the  draft 
was  purchased  at  1^%  ■  premium,  and  amounted  to  $8000, 
what  did  the  apples  bring-  per  barrel  ? 

Ifi.  I  have  to  be  at  a  certain  place  at  a  certain  time 
and  I  hnd  that  if  I  walk  at  the  rate  of  3|  miles  an  hour 
I  shall  be  10  minutes  late,  if  at  the  rate  of  4i  miles  an 
hour  I  shall  be  14  minutes  too  early.     How  far  have  I  to 
go? 

17.  Four  men  form  a  partnership,  the  second  puts  in 
twice  as  much  capital  as  the  first,  the  third  as  much  as  the 
first  and  second,  and  the  fourth  as  much  as  the  other 
three.  How  should  a  profit  of  $4800  be  divided  among 
them  ? 

18.  If  I  buy  a  piece  of  land^  which  increases  each  year 
at  the  rate  of  50%,  on  the  value  of  the  previous  year,  for 
4  years,  and  then  is  Avorth  $4500,  how  much  did  it  cost  ? 

19.  A  banker  discounts  a  70  day  note  at  8%  per  annum. 
What  rate  of  interest  is  he  making  on  his  money  ? 

20.  If  silver  is  worth  $1.10  an  ounce,  and  gold  is  Sl7  an 
ounce,  what  will  be  the  weight  of  a  $10  coin  which  con- 
tains 20%  (by  weight)  silver,  and  the  remainder  gold  ? 

21.  Prove  that  the  product  of  the  l.c.m.  and  g.c.m 
of  two  numbers  is  equal  to  the  product  of  the  num- 
bers. 
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1.  Fi'oni  a  cask  containing-  Avine  one-third  is  drawn  off, 
and  the  cask  flllecl  with  water,  one-third  of  the  mixture  is 
then  drawn  oft",  and  the  cask  is  again  filled  with  water. 
After  this  has  been  done  5  times  altog-ether,  what  portion 
of  the  original  quantity  of  wine  will  be  left  in  the  cask  ? 

2.  The  longitude  of  Tokio  is  140"  east,  that  of  New 
York  74°  west.  What  is  the  time  at  Tokio_,  when  it  is 
5.10  p.m.  on  October  7th  in  NeAvYork? 

3.  A  does  I  of  a  piece  of  AA'ork  in  15  da>'s,  and  then 
B  joins  him.  They  Avork  together  for  li  days,  AAdien  B 
leaA^es  and  A  finishes  the  Avork  in  1^  days  more.  Hoav 
long  AA^ould  it  take  B  to  do  the  Avliole  Avork  ? 

4.  ]\Iy  agent  remitted  to  me  a  draft  for  $4000  as  the 
net  proceeds  of  a  sale.  He  charged  me  2%  commission 
for  effecting  the  sale,  and  ^%  for  buying  the  draft,  Avhich 
Avas  at  ^%  premium.  Find  the  total  proceeds  of  the 
sale? 

5.  A  merchant  marlcs  his  sugar  at  10%  advance  on  cost, 
and  afterwards  mixes  sand  Avith  it,  equal  in  AA-eight  to  ^ 
of  the  original  quantity.  "What  per  cent,  profit  does  he 
really  make,  taking  sand  as  Avorthless? 

6.  Tavo  mechanics  Avork  together  ;  for  15  days'  AA'ork  of 
the  first  and  8  days'  AA^ork  of  the  second  they  receiA'c  $fil, 
and  for  G  days'  Avork  of  the  fii'st  and  10  days'  Avork  of  the 
second  they  receive  $38.  Hoav  much  does  each  man  earn? 

7.  Tavo  brothers  residing  m  different  tOAvns  have  gross 
salaries  Avhich  differ  by  $20;  the  one  Avho  has  the  larger 
salary  has  to  ])ay  an  income  tax  of  2}j  cents  on  the  dollar, 
and  as  a  conseiiuence  his  net  salary  is  $1.40  less  than  his 
brother's  Avho  pays  an  income  tax  of  only  6  mills  on  the 
dollar.     Und  each  of  tlieir  salaries. 

8.  The  inA'oice  of  goods  })urchased  on  4  montlis'  credit 
Avas  $510,  on  Avhich  there  Avas  alloAA^ed  a  discount  of  20 
and  10%.  What  Avas  the  cash  price  of  the  goods,  money 
being  Avorth  (1  /  per  annum? 

'.).  A  nuirchant  fails,  owing  A  $12500,  a,nd  B  $17000. 
His  assets  arc  $S850;  the  assignee  charges  3%  on  the 
assets  for  closing  up  the  business,  and  incurs  other  ex- 
penses to  the  amount  of  $51)  Avhile  engaged  in  the  business. 
Find  Avhat  each  ci'editor  receives. 
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10.  The  numerator  of  a  certain  fraction  is  a  fifth  as 
much  ag-ain  as  the  denominator,  and  tlie  sum  of  the  luime- 
rator  and  denominator  is  352.     Find  tlie  fraction. 

11.  A  merchant  buys  goods  at  $2.40  per  pound  troy, 
and  sells  them  at  a  gain  of  20%.  If  he  sells  them  by 
avoirdupois  -sveig-ht,  what  must  he  ask  per  ounce  for  them  ? 

12.  The  longitude  of  Calcutta  is  88°  east,  and  tliat  of 
Rome  12°  30'  east.  What  is  the  time  at  Eome  when  it  is 
2.15  p.m.  at  Calcutta? 

13.  Find  the  rates,  in  miles  per  hour,  of  tAvo  trains  50 
and  60  yards  long-,  respectively,  which  pass  each  other 
g-oing  in  the  same  direction  in  15  seconds,  and  in  opposite 
direction  in  3  seconds. 

14.  A  speculator  holding  $9144  of  4%  stock,  finds  that 
by  selling  it  at  771  and  investing  the  proceeds  in  5%  stock, 
he  can  increase  his  annual  income  by  $6.24 ;  before  he 
can  effect  the  change  the  former  stock  has  decreased  2  in 
value  and  the  latter  has  risen  |.  If  the  change  be  then  ef- 
fected, find  by  how  much  his  first  income  is  altered  ? 

15.  A  flour  merchant  shipped  3200  barrels  of  flour  to  his 
agent,  who  sold  it  at  $7.25  a  barrel,  deducted  his  commis- 
sion, paid  $232.50  for  duty  and  freight,  and  remitted  a 
draft  for  $22500,  purchased  at  |%  discount.  What  rate  of 
commission  for  selling  the  flour  did  the  agent  charge? 

1 6.  A  ditch  is  being  dug  at  the  rate  of  32  yards  a  day 
by  20  men  ;  after  7  days  4  men  are  replaced  by  15  boys, 
and  the  work  goes  on  6  days  more,  at  the  end  of  which 
the  whole  length  dug  is  452  yards.  Compare  the  work 
of  a  man  with  that  of  a  boy. 

17.  The  stock  of  3  partners,  A,  B,  and  C,  are  $640,  $370, 
$520,  respectively,  and  their  gains  $192,  $140.60,  and 
$249.60,  respectively;  C's  stock  Avas  in  trade  4|  months 
longer  than  A's.  How  long  was  the  money  of  each  in  trade  ? 

18.  A  speculator  sold  a  house  for  30%  profit,  and  with 
the  money  purchased  another,  which  he  sold  for  $3640, 
losing  121%.     What  did  the  first  house  cost  him? 

19.  The  amount  of  a  certain  principal  for  a  certain  time 
at  a  certain  rate  per  cent,  is  $416,  and  the  amount  of 
double  the  same  principal  at  the  same  rate  per  cent,  for 
one-half  the  former  time  is  $741.     Find  the  principal. 
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1.  A  mercliaiifc  buys  ilaiinel  at  32  cents  a  yard.  At 
what  profit  per  cent,  must  he  sell  it  in  order  that  the 
money  he  receives  for  220  yards  may  beequal  to  his  gain 
on  $480  outlay  ? 

2.  Find  the  duty  on  7200  pounds  of  sugar  worth  6  cents 
a  pound,  the  specific  duty  being  |  cent  per  pound,  and 
the  ad  valorem  duty  25%. 

3.  Find  the  standard  time  of  the  city  of  Quebec,  longi- 
tude 71°,  18'  Avest,  when  it  is  2  p.m.  at  Vienna^  longitude 
16",  2-1'  east. 

4.  A  banker  in  discounting  a  bill  legally  due  in  3  months 
at  6%  per  annum,  charges  50  cents  more  than  the  true  dis- 
count.    Find  the  amount  of  the  bill. 

5.  A  merchant  sent  his  agent  $6150,  with  instructions 
to  deduct  his  commission  at  2J  /i,  and  invest  the  remainder 
in  fiour  at  |6  a  barrel.  If  the  cost  of  freight  and  insur- 
ance amounts  to  $250,  at  what  must  the  flour  be  sold  a 
barrel  so  as  to  make  a  clear  profit  of  15%  ? 

6.  My  agent  in  Montreal  sells  a  house  and  lot  for  me 
for  $8000,  on  a  commission  of  1^%,  and  remits  to  me  the 
proceeds  by  a  draft  purchased  at  \y^  premium.  What  sum 
do  I  receive  from  the  sale  of  the  property  ? 

7.  A  lias  $8000,  and  B  .$5000  in  a  business  ;  they  take 
in  as  a  partner  C,  and  so  arrange  it  that  each  has  an 
equal  share  in  the  business.  If  the  original  cajjital  is  not 
increased,  find  what  C  pays  to  each  of  the  others  for  his 
share. 

8.  A  and  B  run  a  100  yard  race.  A  takes  10  steps 
while  B  takes  11,  but  9  of  A's  are  equal  in  length  to  10  of 
B's.     Who  wins  the  race,  and  by  how  mucli  ? 

9.  Find  the  interest  on  $146,  for  67  days,  at  5%  per 
annum 

10.  A  man  bouglit  a  farm  for  $4000  ;  at  the  end  of  3 
months  he  paid  his  taxes,  levied  on  'j  of  the  purchase 
value  at  18  mills  on  the  dollar ;  in  another  3  months  -he 
si)ent  $500  in  improvements,  and  at  the  end  of  the  year 
he  sold  for  $5500.  Find  Ids  fyain,  money  being  worth 
6%  per  annum. 

11.  Took  a  risk  at  1|%  ;  reinsured  f  of  it  at  2^%.  My 
net  premium  was  $4.30.  What  was  the  amount  of  the  risk  ? 
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12.  What  is  the  cost  of  3825  pounds  of  sug-ar,  houg-ht  at 
4  cents  a  pound,  on  which  is  paid  $36.25  for  freig-lit,  and 
21  cents  a  pound  for  duty  after  deducting  12%  for  waste  ? 
"13.  A  cistern  can  be  filled  by  two  pipes  in  20  and  24 
.minutes  respectively,  and  can  be  emptied  by  another  pipe 
in  30  minutes ;  in  what  time  wiU  it  be  filled  if  all  are 
running"  tog-ether  ? 

14.  How  many  ounces  of  coinag-e  gold  are  equal  in 
value  to  112  ounces  of  coinage  silver,  1869  sovereigns 
weighing  40  pounds  troy  and  66  shillings  weighing  1 
pound  troy  ? 

15.  In  an  examination  of  120  candidates  8J-%  of  the 
whole  obtain  honors^  and  80%  of  the  remainder  pass. 
How  many  fail  to  pass,  and  Avhat  percentage  are  they  of 
the  total  numl:)er  ? 

16.  When  it  is  12  o'clock  noon  at  Greenwich,  Avhat  o'clock 
is  it  at  St.  Petersburg,  the  longitude  of  which  is  30°  east  ? 

17.  A  contractor  sends  in  a  tender  of  $11000  for  a  cer- 
tain work,  with  nothing  to  be  advanced  till  the  work  is 
completed ;  a  second  sends  in  a  tender  for  $10000,  but 
stipulates  to  be  paid  $2000  every  4  months.  Find  the  dif- 
ference between  the  tenders,  supposing  that  the  work  can- 
not be  completed  before  the  end  of  2  years,  and  money  to 
be  worth  2%  per  term  of  4  months. 

18.  A  man  holds  $6806. I8f  of  stock  in  the  3  per  cents  ; 
by  selling  out  and  investing  the  proceeds  in  3|%  stock  at 
82|,  he  can  increase  his  annual  income  by  $4.34y^^.  Find 
what  the  increase  would  be  if  he  employs  a  broker  who 
charges  |%  on  each  transaction  to  effect  the  change. 

19.  A  merchant  shipped  a  number  of  barrels  of  salt  to 
his  agent,  who  sold  it  for  75  cents  a  barrel,  on  a  commis- 
sion of  2^%,  he  also  realized  a  further  commission  of  i% 
(calculated  on  the  remainder  of  the  proceeds)  for  prompt 
payment,  and  after  paying  duty  to  the  amount  of  $179.10 
he  remitted  $2736.25  to  his  employer.  How  many  barrels 
of  salt  were  in  the  consignment? 

20.  Two  drovers  together  sold  400  sheep,  the  one  at 
$8.25  and  the  other  at  $7.50  a  head.  They  received  al- 
together $54.75  more  than  if  they  had  both  sold  at  the  uni- 
form rate  of  $7.87|  a  head.     Find  the  number  sold  by  each. 
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1.  A  and  B  start  at  the  same  time  to  travel  from  X  to 
Y  and  Y  to  X,  respectively,  A  -walking-  at  the  rate  of  5 
miles  per  hour  and  B  at  the  rate  of  41  miles  per  hour. 
After  meeting,  A  increases  his  speed  1  mile  per  hour  and 
reaches  Y  in  2  hours  more,  and  B  reduces  his  speed  to  4 
miles  per  hour.  Find  how  long  it  takes  A  and  B  each  to 
travel  the  Avhole  distance,  also  find  the  distance. 

2.  Bought  5  hogsheads  of  molasses,  each  containing  84 
gallons,  at  12|-  cents  a  gallon,  and  paid  $25  for  freight. 
Allowing  10%  for  leakage  and  waste,  5%  of  the  sales  for 
bad  debts,  and  2|%  of  the  remainder  for  collecting,  for 
hoAV  much  a  gallon  must  I  sell  it  to  make  a  gain  of  20% 
on  the  whole  cost  ? 

3.  The  difference  between  the  interest  and  discount  on 
a  sum  of  money  for  1  year  9  months  at  8%  per  annum, 
is  $9.80.     Find  the  sum. 

4.  If  6%  more  be  gained  by  selling  a  horse  for  $210 
than  by  selling  it  for  $199.50,  what  must  the  original 
price  have  been  ? 

5.  When  it  is  7.15  p.m  at  Greenwich,  what  o'clock  is  it 
at  Madras,  the  longitude  of  Avhich  is  80°  east  ? 

6.  The  product  of  two  numbers  is  35643,  and  their 
quotient  is  3.     Find  the  numbers. 

7.  A  retailer  mai'ks  his  goods  at  3  prices,  a  cash  price, 
a  six  months'  credit  price,  and  a  12  months'  credit  price. 
From  his  12  months'  price  he  deducts  12J%  for  cash,  and 
7|-%  for  6  months'  credit.  His  G  months''  price  is  40%  in 
advance  of  the  cost  of  the  goods.  Find  at  how  much 
advance  on  cost  he  sells  on  12  months'  credit  goods 
Avhich  sell  for  $6.G6  cash. 

8.  I  remit  a  $4000  draft  on  Toronto  to  my  agent  in  IMon- 
treal.  He  disposes  of  the  drnft  at  J%  discount  on  a.  com- 
mission of  -1%.  After  deducting  a  second  commission  of 
2%  (calculated  on  the  amount  invested),  he  invests  the  net 
proceeds  in  sugar  at  0  cents  a  jjound.  Find,  to  the  near- 
est ounce,  the  quantity  of  sugar  T  receive. 

9.  A  certain  piece  of  work  can  be  completed  in  30 
days  by  48  men.  If  2  men  drop  off  at  the  end  of 
every  3  days,  how  hmg  will  it  take  to  finish  the 
work  ? 
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10.  A  man  sold  a  lot  at  a  gain  of  9%  ;  had  he  sold  it  for 
$12.25  more  he  would  have  gained  12|-%.  Find  the  cost 
price. 

11.  At  what  rate  Avill  a  sum  of  money,  loaned  at  simple 
interest,  double  itself  in  25  years  ? 

12.  Took  a  risk  at  lf%  ;  reinsured  $4000  of  it  at  2%, 
and  $6000  more  at  2^%.  My  net  premium  was  $26.50. 
What  amount  was  insured  ? 

13.  Find  the  present  worth  of  an  annuity  of  $700,  having 
4  years  to  run,  money  being  worth  5%. 

14.  A,  B,  and  C  engage  in  trade  with  a  joint  stock  of 
$1534  ;  A's  stock  is  $450,  ahd  his  time  of  investment  7 
months  ;  B's  stock  is  $546,  and  his  gain  $132.60  ;  C's  gain 
is  $108.80,  and  his  time  8  months.  Eequired  A's  gain 
and  B's  time. 

15.  Divide  $1660  into  2  sums,  so  that  the  true  discount 
on  one  for  4  years  at  3|^%  per  annum,  may  equal  the  true 
discount  on  the  other  for  6  years  at  2|%  (simple  interest). 

16.  What  is  the  area  of  a  right  angled  triangle,  that 
has  a  hypotenuse  40  inches,  and  the  difference  of  the 
sides  8  inches  ? 

17.  A  dealer  purchased  on  6  months'  credit  goods  to  the 
amount  of  $520  ;  after  keeping  them  3  months  he  sold 
them  on  credit  for  $575.96,  and  allowing  money  to  be 
worth  8%,  he  found  that  he  had  made  10  per  cent,  on 
the  transaction.  On  w^hat  term  of  credit  did  he  sell  the 
goods  ? 

18.  What  rate  of  taxation  must  be  levied  on  a  corpora- 
tion with  $2800000  assessable  property  to  secure  money  to 
build  a  $33950  school  house,  if  the  expenses  for  collecting 
amount  to  3%  of  the  total  taxes  ? 

19.  Find  the  standard  time  of  Picton^  when  it  is  15  min. 
to  4  a.m.  in  Paris,  if  the  longitude  of  Picton  is  77°  10'  west 
and  that  of  Paris  2°  east, 

20.  A  grocer  buys  a  quantity  of  tea  of  a  certain  qual- 
ity, and  one-fourth  as  much  of  an  inferior  kind,  the  cost 
of  the  latter  per  pound  being  80%  of  that  of  the  former. 
He  mixes  them  and  sells  the  mixture  at  an  advance  of  10% 
on  the  cost  per  pound  of  the  finer  quality.  Find  his  entire 
gain  per  cent.  > 

18 
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1.  A  vessel  contAiiiin^  210  gallons  of  a  mixture  of  coal- 
oil  aud  water,  of  Avhieli  75%  is  coal  oil,  leaks  at  the  bot- 
tom, from  which  a  certain  amount  of  Avater  alone  escapes. 
On  an  analysis  of  it  there  is  found  to  be  87|%  of  the  re- 
maining liquid  coal-oil.  Find  the  number  of  gallons  of 
w^ater  which  escaped. 

2.  A  speculator  holds  $6840  stock,  one-half  in  the  3  per 
cents  at  72,  and  the  rest  in  the  4  per  cents  at  95.  If  he 
sells  out  the  first  stock  and  Avith  the  proceeds  buys  more 
of  the  second  stock,  and  also  sells  out  the  stock  originally 
held  in  the  second  and  invests  in  the  first,  find  the  change 
in  his  income. 

3.  A  man  removed  from  a  town,  wdiere  his  income  tax 
was  16  mills  on  the  dollar,  to  another  wdiere  the  tax  was 
only  7  mills  on  the  dollar,  and  although  in  the  latter 
place  his  salary  was  $500  more  than  in  the  former,  his 
taxes  were  $6.40  less.  Find  his  income  tax  in  tiie  latter 
place. 

4.  The  ad  valorem  duty  on  20%  of  the  invoice  price  of  a 
shipment  of  cigars  was  40%,  and  on  the  remainder  35%  ; 
the  whole  duty  being  $810,  Avhat  was  the  invoice  price? 

5.  A  commission  merchant  sold  2  lots  for  $800,  on  one 
of  them  he  charged  2%  commission  for  selling,  and  on  the 
other  4%  ;  his  total  commission  being  $26,  find  the  selling 
price  of  each  of  the  lot. 

6.  A  grocer  sells  one  kind  of  tea  at  24  cents  a  pound 
and  loses  20%,  and  another  kind  at  42J  cents  a  pound  and 
gains  25%.  He  mixes  them  in  equal  proportions  and  sells 
the  mixture  for  33^  cents  a  pound.  What  is  now  his  gain 
or  loss  per  cent  ? 

7.  A  sets  off  from  IM  to  N,  and  B  at  the  same  time  from 
N  to  M,  and  they  travel  uniformly  ;  A  reaches  N  in  16 
hours,  and  B  reaches  M  25  hours  after  they  met  on  the 
road.     Find  in  wliat  time  each  performed  the  journey. 

8.  If  a  grocer's  pound  weight  is  -03  ounces  too  heavy, 
find  his  loss  per  cent,  from  its  use. 

9.  Find  the  standard  time  of  the  City  of  Toronto,  when 
it  is  3  a.m.  at  Malta,  if  the  longitude  of  the  former  place 
is  79°  25'  west,  and  that  of  the  latter  14°  30'  east. 
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10.  A  grocer  sells  coffee  for  cash  at  a  g-ain  of  33J%  on 
cost.  He  also  sells  on  credit,  g-iving-  8  pounds  for  what 
would  buy  9  if  paid  in  cash.  How  much  per  cent,  above 
cost  is  his  credit  price  ? 

11.  My  agent  in  'New  York  sells  a  house  for  me  on  a 
commission  of  2%,  and  remits  to  me  the  net  proceeds, 
$6000,  by  a  draft  purchased  at  |%  premium.  How  much 
did  the  house  sell  for  ? 

12.  A  merchant  sold  an  article  at  8%  profit ;  if  he  had 
boug-ht  it  for  10%  less,  and  sold  it  for  $3  more,  he  would 
have  g-ained  22|%      Find  the  cost. 

13.  A  does  |-  of  a  piece  of  Avork  in  15  days,  and  then 
g-ets  B  to  help  him.  They  work  tog-ether  for  5  days,  when 
B  leaves  and  A  finishes  it  in  16  days  more.  How  long 
would  B  take  to  do  the  whole  work  ? 

14.  At  what  rate,  simple  interest,  will  a  sum  of  money 
triple  itself  in  45  years? 

15.  A  person  pays  $87.50  for  the  insurance  of  a  house  at 
4|%,  and  he  finds  that  in  case  the  house  is  destroyed,  he 
will  receive  the  v^alue  of  the  house,  the  premium  of  insur- 
ance and  $125  besides.     What  is  the  value  of  the  house  ? 

16.  A  bankrupt  owes  two  creditors,  A  and  B  in  the 
proportion  of  3  to  5.  A  acts  as  assignee,  and  as  such  re- 
ceives 3%  of  the  assets,  the  remainder  is  divided  in  the 
proportion  of  the  amounts  owed  to  them.  A  receives  in 
all  $1575.     What  were  the  bankrupt's  assets? 

17.  If  a  train  88  yards  long  overtake  a  person,  walking 
at  the  rate  of  4  miles  per  hour  along  the  railway^  and  pass 
him  in  8  seconds,  what  is  the  rate  of  the  train  in  miles  per 
hour  ? 

18.  A  merchant  bought  tea  and  marked  it  at  an  advance 
of  20%  on  cost,  but  afterwards  mixed  |  of  its  weight  of 
inferior  tea  with  it,  which  cost  |  as  much  per  lb.  What 
per  cent,  does  he  now  gain  ? 

19.  A  merchant  sends  $1956  in  cash  and  butter  to  his 
agent  with  instructions  to  sell  the  butter  and  invest  the 
proceeds,  less  his  commissions,  in  tea.  The  agent  charges 
5%  on  the  value  of  the  goods  he  handles  in  each  case. 
Find  the  value  of  the  butter  shipped,  if  his  total  commis- 
sion amounts  to  $129,141.- 
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1.  Find  the  circumference  of  a  circle  whose  area  is 
equal  to  that  of  a  square,  having-  a  side  3  inches  in  lenji^th. 

2.  The  rates  at  which  A  and  B  walk  are  in  the  propor- 
tion of  2-4  to  3 -7,  and  B  Avalks  5-23  miles  per  hour.  How 
many  seconds  start  must  B  give  A  so  as  to  just  beat  him  in 
a  ten  mile  race  ?- 

3.  A  speculator  holds  $10992  stock,  one-half  in  the  5%'s 
at  95|  and  the  other  half  in  the  6%'s  at  1 14.  If  he  transfers 
his  5%  stock  to  the  6%'s,  and  his  orig-inal  6%  stock  to  the 
5%'s,  find  the  alteration  in  his  income,  supposing-  he  pays 
1%  brokerag-e  on  each  transaction. 

4.  Boug-ht  3000  bushels  of  wheat  at  $1.15  per  bushel 
payable  at  the  end  of  a  year.     I  immediately  sell   it  at 
$1.04  per  bushel,  cash,  and   put  the  money  at  interest  at 
10%.     How  much  will  I  g-ain  or  lose  by  the  transaction 
at  the  end  of  the  year  ? 

5.  A,  B,  and  C  invest  capital  in  the  proportion  of  7,  8, 
and  12  at  4%  per  annum  and  realize  $4050.  If  they  in- 
vest it  at  51%,  find  the  yearly  income  of  each. 

6.  The  ]Merchants'.  Bank  of  New  York  having-  declared 
a  dividend  of  8%^  a  stockholder  in  Buffalo  drew  on  the 
bank  for  the  sum  due  him,  and  sold  the  draft  at  a  pre- 
mium of  1V%,  thus  realizing-  $406  from  the  dividend. 
HoAV  many  $100  shares  did  he  OAvn  ? 

7.  I  owe  $719.92,  and  g-ive  my  note  for  60  days.  What 
must  be  the  face  of  the  note  to  pay  the  exact  debt,  when 
discounted  at  8%  per  annum? 

8.  Wliat  sum  of  money,  Avith  its  semi-annual  dividends 
of  5%  invested  Avith  it,  Avill  amount  to  $12750  in  2  years? 

9.  A  merchant  mixes  40  ])Ounds  of  tea  Avorth  37Jt  cents 
a  pound,  Avith  64  pounds  Avorth  45  cents  a  pound  ;  he  sells 
24  pounds  of  the  mixture  at  50  cents  a  pound.  At  Avhat 
price  per  pound  must  he  sell  the  remainder  so  as  to  clear 
25%  on  his  AAiiole  outlay? 

10.  A  merchant  uses  a  false  pound  Aveig-ht,  which  actu- 
ally Aveighs  15'^  ounces.  How  much  does  he  cheat  a  cus- 
tonnn-  who  buys  goods  to  the  amount  of  $50? 

11.  A  hatter  buys  325  hats  at  $2.75  each  ;  he  sells  4  of 
them  at  an  advance  of  20%  on  cost,  and  the  remainder  for 
$2  each.     Find  his  toral  g-ain. 
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12.  "What  are  the  net  proceeds  from  the  sale  of  1400 
barrels  of  flour  at  $1  per  barrel,  freight  and  storage  being 
25  cents  a  barrel,  commission  for  selling  2i%,  and  foi 
guaranteeing  payment  li%,  calculated  on  sales? 

13.  Assuming  the  earth  a  sphere,  whose  diameter  is 
7913  miles,  and  that  1000000  units  are  equal  in  length 
to  one  degree  of  longitude,  at  the  equator^  And  the  length 
of  the  unit  in  inches.     Given  (tt  =  f-f f.) 

14.  An  insurance  company  took  a  risk  at  2^%,  and  re- 
insured I  of  it  at  2|%.  The  premium  received  exceeded 
the  premium  paid  by  $38.50.  ,  What  Avas  the  amount  of 
the  risk  ? 

15.  A  speculator  increases  his  annual  income  $6  by 
transferring  $4850  stock  worth  80  to  5%  stock  worth  97. 
What  was  the  per  centage  paid  by  the  former  stock  ? 

16.  A  grocer  buys  goods  for  cash  and  receives  a  dis- 
count of  10%  off  the  invoice  price ;  in  selling  he  uses 
scales  which  weigh  light  by  i  oz.  per  lb.,  and  sells  for  cash 
at  an  advance  of  21|%  on  the^invoice  price.  Find  his  gain 
per  cent. 

17.  Two  men  enter  into  partnership  and  agree  to  share 
all  gains  and  losses  in  proportion  to  their  investments. 
The  former  contributes  $4683  and  the  latter  $5978.  Their 
net  loss  at  the  end  of  the  year  is  $3198.30.  How  much 
of  this  loss  should  be  sastained  by  each? 

18.  A  bankrupt  has  book  debts  equal  in  amount  to  his 
liabilities,  but  on  $24000  of  them  he  realizes  only  66|  cents 
on  the  dollar^  and  the  expenses  of  the  bankruptcy  are  5% 
of  the  book  debts.  He  pays  65  cents  on  the  dollar.  Find 
the  amount  of  his  liabilities. 

19.  If  stock  at  7%  discount  will  pay  6%  interest  on  the 
investment,  at  what  rate  of  discount  would  it  have  to  be 
bought  to  pay  9%  interest  ? 

20.  A  can  row  a  distance  down  a  stream  in  30  minutes 
and  up  in  40  minutes.  What  is  the  distance,  if  the  rate 
of  the  stream  is  i  mile  per  hour  ? 

21.  A  man  employs  8  men  and  a  certain  number  of  boys, 
and  pays  on  the  average  97|  cents  a  day  to  each.  He 
pays  each  man  $1.50  a  day  and  each  boy  ii2^  cents  a  day. 
How  many  boys  were  employed  ? 
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1.  A  house  and  lot  together  are  worth  S1400  ;  one-fifth 
of  the  value  of  the  house  is  equal  to  one  half  the  value  of 
the  lot.     Find  the  value  of  each. 

2.  A  merchant  sold  a  piece  of  cloth  for  $24. 60  and 
thereby  lost  18%.  What  would  have  been  his  gain  per 
cent,  had  he  sold  it  for  i^ZC)  ? 

3.  A  drover  bought  a  number  of  horses  and  cows  for 
810800.  There  were  5  times  as  many  cows  as  horses,  and 
a  liorse  cost  4  times  as  much'  as  a  cow.  If  each  cow  cost 
830,  how  ninny  horses  did  lie  Imy  ? 

4.  l-^ight  men  can  do  a  piece  of  work  in  40  days  ;  after 
working  35  days  they  are  joined  by  another  man,  and  the 
whole  work  is  completed  in  39  days.  What  fraction  of 
the  work  is  performed  by  the  last  man  in  a  day  ? 

5.  Divide  83  into  two  parts,  so  that  the  greater  may  ex- 
ceed the  less  by  41. 

(■>.  A. person  lent  a  sum  of  money  at  5%  simple  interest ; 
in  10  years  the  interest  amounted  to  890  less  than  the  sum 
lent.     AVliat  Avas  the  sum  h'lit  ? 

7.  A  person  invested  82304  in  the  3  per  cents  at  95|, 
and  after  receiving  the  half  yeai-'s  dividend,  sold  out  at 
94^.     Find  his  gain  or  loss,  brokerage  l)eiiig  -J%. 

8.  Find  the  volume  of  a  right  circular  cone,  whose 
heiglit  is  4  feet,  and  the  circumference  of  the  base  9  feet. 

9.  A  speculator  sold  a  lot  g;i  iiiiiig  20'''^  of  the  cost.  What 
per  cent,  of  the  proceeds  did  he  gain? 

10.  A  dishonest  merchant  adds  5  gallons  of  Avater  to 
every  20  gallons  of  coal-oil.  IIoav  much  does  he  cheat  a 
ciistomor  Avho  bays  15  gallons  at  15  cents  a  gallon  ? 

11.  Three  men  start  together  to  walk  around  a  circular 
course  60  yards  in  circumference,  their  rates  being  lU, 
14^^  and  16  yards  per  second,  respectively.  Find  when 
and  Avherc  they  Avill  first  be  together  again. 

12.  The  hour,  minute,  and  second  hands  of  a  clock  are 
on  the  same  centre.  When,  first  after  4  o'clock,  will  the 
second  hand  be  midAvay  lietAveen  the  other  two? 

13.  A  bankrui)t's  liabilities  were  83000,  his  assets  8540; 
the  assignee  charged  3%  of  the  assets  for  his  work.  How 
many  cents  on  the  dollar  is  the  bankrupt  able  to  pay  his 
creditors  ? 
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14.  A  sura  of  824  is  to  be  contributed  by  24  people  ; 
some  contribute  81.20  each,  and  tlie  remainder  6(3f  cents 
each.     How  many  contributors  Avere  there  of  each  kind  ? 

15.  Tlie  distance  between  Hamilton  and  Toronto  is  39 
miles.  One  traveller  starts  from  Hamilton  and  travels  at 
the  rate  of  4  miles  an  hour,  while  another  starts  from 
Toronto  at  the  same  time  and  travels  at  the  rate  of  2| 
miles  an  hour.  It  is  required  to  know  where  and  when 
thev  will  meet. 

16.  A  person  expended  $3910  in  34%  stock  at  97f,  and 
after  receiving-  the  half-year's  dvidend,  sold  out  at  95. 
Find  his  gain  or  loss  on  the  whole  transaction. 

17.  Find  the  difference  between  the  interest  on  $4G  for 
61  years  at  9%  per  annum,  (1)  interest  payable  yearly, 
(2)  half-yearly. 

18.  If  a  number  be  increased  20%,  and  that  amount 
be  increased  25%,  the  result  Avill  be  165.  Find  the  num- 
ber. 

19.  A  g-rocer  intended  to  gain  8%  on  a  stock  of  tea,  and 
fixed  his  price  accordingly.  When  he  had  sold  |  of  the 
stock,  he  Avas  compelled  to  reduce  the  price  10  cents  a, 
pound  and  so  gained  only  half  as  much  as  he  had  intended. 
AYhat  was  the  original  cost  per  pound  of  the  tea  ? 

20.  If  the  3  hands  of  a  watch  are  on  the  same  centre, 
when,  first  after  12  o'clock,  will  the  minute  hand  be  mid- 
Avay  between  the  other  two  ? 

21.  Two  men  start  together  to  travel  in  the  same  dir- 
ection around  a  circular  track;  their  rates  areas  11  to 
14.     Find  where  they  will  first  meet. 

22.  A  speculator  buys  stock  that  pays  half-yearly  divi- ' 
dends  of  4%,  at  20%  discount.     What  rate  of  interest  does 
he  make  on  his  money  ?     " 

23.  A  can  row  a  certain  distance  down  a  stream  and 
back  again  in  5^  hours.  If  the  rate  of  the  stream  is  one 
quarter  of  his  rate  in  still  water,  find  the  time  in  going 
each  way. 

24.  A  and  B  were  candidates  for  election  in  a  constitu- 
ency of  3000  voters.  A  received  371%  of  the  total  number 
of  votes  polled^  and  was  defeated  by  a  majority  of  640. 
What  percentage  of  voters  did  not  vote  ? 
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1.  In  a  100  yard  race_,  A  can  beat  B  by  5  yards  and 
C  by  10  yjirds.  If  B  g-ives  C  5  yards  start  in  a  100  yard 
race,  whicli  Avins  and  by  how  much? 

2.  A  and  B  eng-age  in  trade  ;  A  puts  into  the  business 
$400  for  6  months,  and  B  a  certain  sum  for  7  months. 
When  they  close  up  the  business  A  receives  $G40  as  his 
sliare  of  the  stock  and  protits,  while  B  receives  ^510  for 
his.     What  amount  of  capita.1  did  B  put  into  the  firm  ? 

3.  A  man  has  a  net  income  of  $745.80  after  paying  an 
income  tax  of  12  mills  on  the  dollar  on  all  his  income  ex- 
cept $400  of  an  exemption.     Find  his  total  income. 

4.  A  man  exchanges  $25000  of  6%  stock  at  70  for  8% 
stock  at  120,     Find  the  alteration  in  his  income. 

5.  A  boat  can  sail  at  the  rate  of  12  miles  an  hour  in 
still  water.  How  far  may  it  go  up  a  stream  which  is 
flowing  at  the  rate  of  3|  miles  an  hour,  so  as  just  to  oc- 
cupy 7  hrs.  24  min.  for  the  round  trip? 

6.  A  man  has  50,  25,  10,  and  5  cent  pieces,  the  number 
of  each  being  in  the  proportion  of  1,  2,  S,  and  4.  If  their 
total  value  is  $10.50,  how  many  has  he  of  each  ? 

7.  A  druggist  gives  an  ounce  troy  instead  of  an  ounce 
avoirdupois.     How  much  per  cent,  does  he  lose  ? 

8.  A  and  B  work  5i  and  7 1-  hours  a  day,  respectively,  for 
one  day  and  receive  the  same  wages  ;  on  the  second  day 
they  work  n|  nnd  8|  houi's  a  day,  respectively,  they  receive 
$1  .'!.',»8  for  tiieir  two  days'  work.    How  should  it  be  divided  ? 

'.).  A  merchant  lost  15%  of  certain  perishable  goods  and 
sold  tlio  remainder  at  a  price,  such  tliat  he  just  cleared 
himself.      Find  at  wliat  ndvance  on  cost  he  sold  them. 

10.  A  bankrupt's  liabilities  are  $1000,  and  after  paying 
tlie  assignee  4%  of  tlie  total  assets  for  winding  up  the 
husiness_,  he  is  able  to  pay  only  21  cents  on  the  dollar. 
Find  his  total  assets. 

11.  A  builder  pays  4  times  as  much  for  material  as  for 
lal)or ;  had  he  yjaid  8%  less  for  material  and  18%  more  for 
hihor,  his  contract  would  have  cost  him  $220.78  less  than 
it  did.     Wiiat  was  tlie  contract  i)rice  ? 

12.  What  must  be  the  market  value  of  5%  stock,  so  that, 
after  deducting  an  income  tax  of  2%,  it  may  yield  6% 
interest  on  the  investment  ? 
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13.  A  man  can  row  5  miles  an  hour  in  still  water.  How 
far  may  lie  i^'o  down  a  stream  which  tlows  at  the  rate  of 
3  miles  an  liour,  so  tliat  he  may  just  take  2  hrs.  40  min. 
for  the  round  trip  ? 

14.  A  man  insures  a  house  worth  $3200  for  |  of  its 
value,  at  1|%,  premium.  If  the  house  be  destroyed,  find 
the  total  loss  sustained  by  the  comimny. 

15.  A  and  B  engage  in  trade,  A  invests  $320  for  a 
certain  time,  and  B  i'?415  for  4  months.  In  winding  up  the 
business  it  is  found  that  A  is  entitled  to  i?364  of  the  stock 
and  profits,  Avhiie  B  receives  .$456.50.  Find  the  time  A 
left  his  money  in  the  business. 

16.  A  mixture  of  black  and  green  tea  weighing  13 
pounds  is  worth  $4.92  ;  if  the  proportions  of  each  are  in- 
terchanged, the  mixture  will  be  worth  $4.44.  The  black 
tea  is  worth  30  cents  a  pound  ;  find  the  price  of  the  green 
tea  per  pound,  and  the  number  of  pounds  of  each  kind  in 
the  first  mixture. 

17.  Two  men  working  together  can  do  a  piece  of  work 
in  20  days.  If  the  work  is  worth  $120,  and  one  man 
works  7  days  less  than  the  other,  how  should  the  money 
be  divided? 

18.  A  man  sold  a  lot  for  $512  gaining  15%  of  the 
proceeds.  What  would  he  have  sold  it  for,  had  he  gained 
15%  of  the  cost  ? 

19.  A  person  holds  $400  stock  in  the  4  per  cents  par- 
chased  at  104|,  and  after  receiving  one-half  year's  divi- 
dend, he  sells  at  an  advance.  If  he  gains  $105  on  tlie 
whole  transaction,  find  the  market  value  of  the  stock  when 
he  sold,  brokerage  -ir%. 

20.  The  compoand  interest  on  $250  for  2  years  is  $50. 
Find  the  rate. 

21.  Two  cisterns  of  equal  dimensions  are  filled  with 
water  and  the  taps  for  both  are  opened  at  the  same  time. 
If  the.  water  in  one  will  run  out  in  4  hours,  and  that  in  the 
other  in  7  hours,  find  when  one  cistern  will  have  4  times 
as  much  Avater  in  it  as  the  other. 

22.  Four-fifth  of  the  selling  price  of  goods  is  25%  less 
than  cost.  Find  the  gain  or  loss  per  cent,  at  which  the 
goods  were  sold. 
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1.  A  person  set  out  to  Avalk  from  A  to  B,  at  the  rate  of 
5  miles  an  hour.  Wlien  he  had  travelled  1  j  miles  he  "was 
overtaken  by  a  coach  from  A,  which  was  10  minutes 
later  in  starting.  At  a  distance  of  lli^  miles  from  B  he 
met  the  coach  returning-  from  B,  Avhere  it  had  stopped  30 
minutes.     What  is  the  distance  from  A  to  B  ? 

2.  A  man  has  8  hours  at  his  disposal.  IIow  far  may  he 
ride  in  a  coach  which  travels  at  the  rate  of  9  miles  an 
hour,  so  as  to  return  in  time,  walking-  at  the  rate  of  4 
miles  an  hour  ? 

3.  Divide  |140  among  A,  B,  C  and  D,  so  that  B  may  have 
three  times  as  much  as  A,  C  half  as  much  again  as  A  and 
B  together,  and  D  as  much  as  A,  B  and  C  together. 

4.  If  I  exchange  75  railroad  l)onds  of  §500  each,  at  36% 
below  par,  for  bank  stock  at  5%  premium,  how  many 
shares  of  .SlOO  each  will  1  receive  ? 

5.  Find  the  comi)ound  interest  on  $40  for  9i  years  at 
8%  per  annum,  interest  payable  half-yearly. 

6.  A  cow  is  tied  to  the  outside  of  a  square  enclosure  ((iO 
feet  to  the  side)  20  feet  from  one  end  by  a  rope  100  feet 
long.  Find  how  much  ground  she  can  procure  grass 
from  ? 

7.  If  the  cost  of  an  article  had  been  24%  less,  the  gain 
per  cent,  (at  the  same  selling  price)  wonld  have  been  3-i 
times  as  great.     AVhat  was  the  actual  gain  per  cent.  ? 

-  8.  The  length  of  a  room  is  25  feet,  the  height  12^  feet, 
and  the  area  of  the  floor  is  equal  to  ^  of  the  area  of  the 
4  walls.  How  much  would  it  cost  to  carjx't  the  floor  at 
80  cents  per  yard,  if  the, carpet  is  3^-  feet  in  widtli  ? 

*J.  Two  trains  start  at  the  same  time,  the  one  from  A 
to  B  and  the  other  from  B  to  A.  If  they  arrive  in  A  and 
B  respectively  4  hours  and  9  hours  after  they  pass  each 
other,  compare  their  rates  of  travelling. 

10.  A  bankrupt  owes  $6000,  his  assets  are  $4500.  If 
$2000  of  the  assets  are  secured  to  the  creditors  by  a 
mortgage,  find  how  many  cents  on  the  dollar  he  can  pay 
the  other  ci-editors,  the  assignee's  charges  being  5%  of  the 
total  assets. 

11.  Stoek  which  sells  at  12%  premium,  pays  8%  divi- 
dend.    What  interest  is  made  on  the  investment  ? 


GENERAL   PROBLEMS.     ~  277 

12.  The  compound  interest  on  8275  for  2  years  is  $40. 
Find  the  rate  per  cent. 

13.  A  merchant  having-  boug-ht  a  lot  of  g-oods  sells  i  of 
them  at  a  loss  of  9%.  By  what  increase  per  cent,  must  he 
raise  that  selling  price  in  order  that  by  selling-  the  re- 
mainder at  the  increased  rate  he  may  make  4%  on  the 
whole  transaction  ? 

14.  A  had  $150 ;  he  g-ave  B  1|  as  much  as  B  already 
possessed.  After  this  transaction,  B's  money  was  ^1  of 
what  A  had  left.     How  much  had  B  at  first? 

15.  If  the  cost  of  an  article  had  been  10%  less,  the  g-ain 
per  cent,  (at  the  same  selling  price)  would  have  been  llf 
more.     What  was  the  actual  gain  per  cent.  ? 

16.  Two  trains  start  at  the  same  time  from  A  and  B, 
and  proceed  toward  each  other  at  the  rates  of  30  and  50 
miles  per  hour,  respectively.  When  they  meet  it  is  found 
that  one  tniin  has  travelled  135  miles  farther  than  the 
other.     Find  the  distance  between  A  and  B. 

17.  A,  B  and  C  engage  in  trade.  A  and  B  together 
put  in  $825,  B  and  C  8650,  and  C  and  A  $725  ;  they  gain 
$550.     How  should  it  be  divided  among-  them  ? 

18.  The  difPerenee  between  the  simple  interest  and  the 
true  discount  on  a  sum  of  money  for  4  years,  at  a  certain 
rate  per  cent.,  is  $11|,  and  for  8  years,  at  the  same  rate 
per  cent.,  it  is  $40.     Find  the  sum  and  rate. 

19.  Stock  selling  at  7%  discount  yields  8%  interest  on  the 
Investment.     AVhat  dividend  does  the  company  declare? 

20.  Find  the  compound  interest  on  $32  for  2|  years  at 
12%  per  annum,  interest  payable  every  2  months. 

■  21.  Two  cisterns  of  equal  dimensions  are  filled  with 
water,  and  the  taps  of  both  are  opened  at  the  same  time. 
If  the  water  in  one  will" ran  out  in  5  hours  and  that  in  the 
other  in  4  hours,  find  when  one  cistern  will  have  twice  as 
much  water  in  it  as  the  other. 

22.  The  radius  of  the  small  wheel  of  a  bicycle  is  5^ 
inches.  A  straight  line  drawn  from  the  top  of  the  small 
wheel  to  the  top  of  the  large  one  is  35v'3  inches  in  length, 
and  makes  with  the  vertical  line  an  angle  of  30  degrees. 
How  many  more  revolutions  does  the  small  wheel  make 
than  the  large  one,  in  going  a  mile  ? 
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1.  Find  the  ng"es  of  A,  B  and  C,  hy  knowing  that  C's 
ag'C  at  A's  l)irth  was  b'i  times  B's  age,  wliile  now  it  is 
equal  to  tlie  sum  of  A's  and  B's ;  also,  if  A  were  1  year 
older  his  age  would  be  ~  of  B's. 

2.  If  the  cost  of  an  article  had  heen  25%  less,  the  gain 
per  cent,  (at  the  same  selling  price)  avoliIcI  have  been  5| 
times  as  great.     What  was  the  actual  gain  per  cent.  ? 

o.  The  circumference  of  the  fore-wheel- of  a  carriage  is 
7i  feet,  and  that  of  the  hind  wheel  11  feet.  In  Avhat  dis- 
tance will  the  fore-wheel  make  250  revolutions  more  than 
the  hind-wheel  ? 

4.  Which  is  the  more  profitable  investment  5%  stock 
at  120,  or  3%  stock  at  75? 

5.  Find  the  compound  interest  on  S25  for  2  years  at  1^% 
per  month,  interest  payable  montlily. 

(').  Two  cisterns  of  equal  dimensions  are  filled  with  water, 
and  the  taps  of  both  are  opened  at  tlie  same  time.  If 
the  water  in  one  will  run  out  in  7  hours,  and  that  in  the 
other  in  6  hours,  find  when  one  cistern  will  have  3  times 
as  much  w^ater  in  it  as  the  other. 

7.  A  grocer  bought  sugar  at  10  cents  a  pound  ;  he  sold 
it  at  a  i)rofit  of  20%,  as  he  thought,  but  by  a  mistake  he 
used  a  pound  weight  ^  ounce  too  heavy,  and  as  a  result 
he  gained  .^(i  less  than  he  intended.  Find  the  number  of 
pounds  of  sugar  he  bought. 

8.  If  the  cost  price  of  an  article  be  diminished  10  cents, 
and  the  selling  ])ricc  increased  10  cents^  the  gain  Avould 
be  increased  from  101%  to  60%.     Find  the  cost. 

9.  A  and  B  walk  a  race  of  30  miles ;  A  gives  B  50 
minutes  start;  A  walks  at  the  rate  of  5^  miles  an  hour,, 
and  catches  B  at  the  end  of  25  miles.  Find  B's  rate,  and 
by  what  distance  he  is  beaten. 

10.  A  clock  which  gains  (\  minutes  in  21  hoars  is  4 
minutes  too  slow  at  7  a.m.  Monday.  What  o'clock  will  it 
he  Avhen  it  indicates  14  minutes  to  >>  p.m.  on  the  follow- 
ing Tuesday  ? 

11.  I  sold  through  a-  broker,  who  charged  J%  brokerage, 
13G  (llOO)  shares  of  stock  at  (i.S|.     Find  what  I  realized. 

12.  The  compound  intei'est  on  8320  for  2  years  is  860. 
Find  tlie  rate  i)er  cent. 
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13.  A  bankrupt  can  pay  27  cents  on  the  dollar.  If  his 
assets  were  |480  more  he  could  pay  30  cents.  Find  his 
liabilities  and  his  assets. 

14.  A  90-day  note  is  discounted  by  a  banker  at  10%. 
What  rate  of  interest  is  he  charg'ing' '? 

15.  A  and  B  dig-  a  ditch  120  rods  long.  The  soil  at  one 
end  is  clay  and  at  the  other  end  sand.  If  the  whole  ditch 
were  sand  A  could  dig-  it  alone  in  30  days  and  B  in  24 
days.  If  the  whole  length  were  clay  A  could  dig  it  in  40 
days  and  B  in  60  days.  A  begins  at  the  clay  soil  and  B 
at  the  sandy  ;  they  together  dig  the  ditch  in  17  days. 
What  length  of  the  ditch  was  clay  ? 

16.  If  the  true  discount  off  $25  for  a  certain  time  is  $5, 
what  would  it  be  for  ^  of  the  time  at  the  same  rate  ? 

17.  Bought  80  barrels  of  flour,  part  of  it  at  $10  a  barrel 
and  the  rest  at  $6  a  barrel  ;  the  whole  cost  was  $724. 
How  many  barrels  of  each  kind  did  I  buy? 

18.  A  train  starts  from  A  at  6  o'clock  a.m.  and  reaches 
B  at  2  o'clock  p.m. ;  another  train  starts  from  B  at  11  a.m. 
and  reaches  A  at  5  p.m.  At  what  time  of  the  day  do  they 
meet  ? 

19.  A  bankrupt's  assets  are  J  of  his  liabilities,  but  |  of 
the  assets  prove  to  be  worth  only  40  cents  on  the  dollar. 
How  many  cents  on  the  dollar  can  he  pay  ? 

20.  A  man  has  $400  of  his  income  exempt  from  taxa- 
tion, and  on  the  remainder  he  pays  121  mills  on  the  dollar 
taxes.     If  his  taxes  amount  to  $7.50,  find  his  total  income, 

21.  Find  3  sums  of  money,  the  greatest  exceeding  the 
smallest  by  $47.50,  so  that  the  simple  interest  on  the 
greatest  at  6%  per  annam  for  2  years  shall  be  equal-  to 
that  on  the  smallest  at  4%  for  4  years,  and  equal  to  that 
on  the  third  at  5%  for  3  years. 

22.  A  man  bought  a  house  and  barn,  paying  4  times  as 
much  for  the  house  as  for  the  barn.  If  he  had  paid  25% 
more  for  the  house  and  20%  less  for  the  barn,  they  Avould 
have  cost  $248  more.     What  did  he  pay  for  each  ? 

23.  A  can  do  a  piece  of  work  in  10  days,  B  in  12,  C  in 
15.  They  all  begin  together^  but  only  C  continues  till 
the  work  is  finished,  A  leaving  3  days,  and  B  2i  days 
before  completion.     In  what  time  is  the  work  done  ? 
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1.  A  man  sold  tAvo  horses  for  equal  amounts,  gaining 
10%  on  one,  and  losing-  10%  on  the  other.  If  he  lost  ^4 
on  the  wliole  transaction,  lind  the  cost  of  each  horse. 

2.  Three  pounds  of  tea  and  8  2)0unds  of  sugar  are  Avortli 
$2.90,  but  if  the  sugar  increases  25%  in  value,  and  the  tea 
depreciates  5%,  they  would  cost  $2.90|.  Find  the  price 
per  pound  of  each. 

3.  A  bill  of  $745  was  paid  in  twenty-five  and  ten  cent 
pieces.  If  the  whole  number  of  coins  was  49^  how  many 
coins  were  there  of  each  kind  ? 

4.  A  vessel  can  be  emptied  by  3  taps  ;  by  the  first  alone 
in  80  minutes,  by  the  second  alone  in  200  minutes,  and  by 
the  third  alone  in  5  hours.  In  what  time  will  the  vessel 
be  emptied  if  the  three  taps  are  opened  together  ? 

5.  A  merchant  imports  goods,  which  cost  him  in  Eng- 
land £720.  He  pays  an  ad  valorem  duty  of  10%,  and 
sells  them  through  an  agent  for  84200.  If  the  agent 
charges  5%  for  selling*  them,  find  his  gain  (exchange  be- 
ing at  par). 

G.  A  person's  net  income,  derived  from  the  4%'s  at  98, 
after  paying  a  2%  income  tax,  is  .^OOO.  If  he  sells  out  and 
invests  the  proceeds  in  5%  stock  at  112,  find  the  altera- 
tion in  his  net  income. 

7.  In  the  preceding  example,  find  the  alteration,  sup- 
posing the  buying  and  selling  of  the  stock  were  performed 
tlirough  a  broker,  who  charged  J-%  brokerage  on  each 
transaction. 

8.  A  coniniission  merchant  sold  a  certain  amount  of 
goods,  from  the  proceeds  of  Avhich  he  deducted  his  com- 
mission of  5%,  and  immediately  remitted  the  balance  to 
his  employer  ;  for  his  promptness  he  received  -5^%,  wliich 
amounted  to  ii?f>.41^.  What  did  the  agent  realize  on  the 
transaction  ? 

9.  HoAv  much  Avater  will  dilute  9  gal.  1  qt.  1  pt.  of 
alcohol  96%  strong  to  SA%  ? 

10.  A  grain  merchant  spent  a  certain  sum  of  money 
in  the  purchase  of  wheat,  3  times  as  much  in  barley,  and 
81500  in  oats.  He  sold  tlie  wheat  at  a  loss  of  6%,  the 
barley  at  a  gain  of  9%,  and  the  oats  at  a  gain  of  20%,  re- 
ceiving altogether  $939().    Find  the  sum  laid  out  in  wheat. 
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11.  A  mill  valued  at  824000  is  insured  for  |  of  its  value 
in  tAvo  companies,  the  first  taking-  |  of  the  risk  at  f%,  the 
second  the  remainder  at  |%.  What  is  the  total  amount  of 
the  premium  ? 

12.  Two  men  start  together,  and  travel  in  the  same 
direction  ;  one  is  going  at  the  rate  of  4  miles  an  hour. 
Find  the  other  man's  rate,  if  he  is  always  equi-distant 
from  the  starting  point  and  the  first  man. 

13.  A  and  B  can  do  a  piece  of  work  in  8  days  ;  B  and 
G  in  10  days,  C  and  A  in  12  days.  The  work  is  done  by 
the  3  together,  with  the  exception  of  B  not  joining  the 
others  till  after  the  first  3  days.  In  what  time  is  the  work 
done  ? 

14.  A  watch,  which  is  set  accura.tely  at  7  o'clock  a.m., 
indicates  5  minutes  past  8,  at  "8  p.m.  of  the  same  day. 
What  is  the  exact  time  when  it  indicates  11.15  a.m.  on  the 
following  day  ? 

15.  AVhich  is  the  better  to  buy  flour  at  $5  a  barrel  on 
6    months'  credit,    or  $4,871   cash,    money  being  worth 

7%? 

°16.  Divide  8100.75  between  A  and  B,  such  that  21%  of 
B's  share  may  exceed  8%  of  A's  by  $3,391. 

17.  Property  depreciates  annually  8%  for  4  years,  and 
at  the  end  of  that  time  is  Avorth  $4197.61|.  "What  was  its 
original  value  ? 

18.  A  merchant  buys  sugar  at  5  cents  a  pound  ;  in  sell- 
ing it  he  wastes  7%,  and  20%  of  the  sales  are  bad  debts. 
At  what  price  per  pound  must  he  sell  the  remainder  so  as 
to  gain  24%  on  the  whole  transaction  ? 

19.  The  capital  stock  of  a  railroad  is  $895750 ;  the  pas- 
senger earnings  in  one  year  were  $74537.50,  and  the 
freight  earnings  894567.50;  the  disbursements  were 
8107963.00,  and  $7397.00  was  placed  in  a  bank  to  the 
credit  of  the  company.  What  rate  of  dividend  can  they 
declare  if  the  remainder  be  distributed  among  the  stock- 
holders ? 

20.  A  man  in  building  a  house  pays  3  times  as  much 
for  material  as  for  labor  ;  had  he  paid  4|%  more  for 
material  and  8%  less  for  labor,  his  house  would  have  cost 
$66  more  than  it  did.     What  was  the  cost  of  the  house  ? 
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1.  A  man  holds  $15600  stock  Avorth  60,  Avhich  if  he 
transfer  to  4%  stock  at  78  he  can  increase  his  annual  in- 
come $12  ;  before  he  could  effect  the  transfer,  each  stock 
increased  2  in  price  ;  find  how  his  income  is  now  altered. 

2.  A  merchant  buys  g'oods  lor  $304.50  on  a  credit  of  3 
months.  At  what  price  must  he  sell  them^  on  a  credit  of 
8  months,  to  make 'a  ready  gain  of  25%  (money  being' 
worth  6%)  ? 

3.  How  may  a  farmer  mix  4  kinds  of  wheat  worth  75, 
78,  93  and  100  cents  a  bushel,  respectively,  so  as  to  form 
a  mixture  worth  80  cents  a  bushel,  and  have  equal  (juan- 
lities  of  the  first  two  kinds,  as  well  as  of  the  last  two  ? 

4.  A  merchant  marks  his  goods  at  10%  above  cost,  but 
throws  off  2%  of  this  price  for  cash.  What  per  cent,  above 
cost  is  his  cash  selling  price? 

5.  A  has  54  five  cent  pieces  and  1  dollar  ;  B  has  54 
dollars  and  1  five  cent  piece.  AVhat  sum  will  have  to 
change  hands  so  that  B  will  have  exactly  10  times  as 
much  as  A  ? 

.6.  A  merchant  received  an  invoice  of  merchandise 
amounting  to  $618  on  4  months'  credit,  off  which  he  Avas 
offered  4%  discount  for  cash.  If  money  is  worth  9%  ])cr 
annum,  how  much  cheaper  can  he  get  the  goods  b\-  this 
offer  ? 

7.  A  can  beat  B  3  yards  in  a  hundred  yard  race,  B  can 
beat  C  9  yards  in  a  300  yard  race.  Find  how  much  A 
can  beat  C  in  a  500  yard  race. 

8.  A  man  in  England  invests  a  certain  sum  of  mont-y 
in  Canada  at  6%.  All  l)Ut  $400  of  his  income  is  taxed  at 
2%.  If  he  pays  $18.28  taxes,  find  the  amount  of  English 
money  invested,  exchange  at  par. 

9.  A  has  $150,  and  7%  of  his  money  exceeds  97  of  IVs 
by  $6.09.     Find  B's  money. 

10.  A,  B,  and  C  form  a  partnership,  A  contributijig 
$3500,  B  $1000  and  C  $2500.  They  agroc  that  $8(J0  of  the 
profits  shall  be  placed  to  their  account  in  the  bank,  and 
the  remaining  profits  divided  in  proportion  to  the  money 
invested.  At  the  end  of  the  year  A's  share  of  the  di\i(led 
profits  is  $2100.  Find  the  percentage  of  profits  realized 
on  the  entire  capital. 
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11.  What  Avill  I  gain  per  cent,  by  pnrchasing-  g-oocls  on 
9  months'  credit,  and  selling  them  immediately  for  cash 
at  the  invoice  price,  money  being-  worth  6%  ? 

12.  If  8|%  of  the  cost  of  an  article  be  eqaal  to  54%  of  its 
selling  price,  lind  the  gain  per  cent,  at  which  it  was  sold. 

13.  A  man  borrowed  a  sum  of  money  at  6%  per  annam, 
and  invested  it  in  the  7  per  cents  at  120.  At  the  end  of 
the  year  he  receives  the  dividend,  and  immediately  sells 
out  at  125  ;  he  finds  that  he  has  gained  1^51.744  after  pay- 
ing an  income  tax  of  2%^  reckoned  on  the  difference  be- 
tween the  total  gain  on  the  stock  and  the  interest  on  the 
loan.     What  sum  did  he  borrow  ? 

14.  A  speculator  transferred  $4200  stock  from  the  4  per 
cents  to  the  6  per  cents  at  par,  and  thus  increased  his 
income  10%.  At  what  price  did  he  sell  out  the  4  per 
cents  ? 

15.  A  grocer  has  3  kinds  of  tea,  costing  30,  45  and  60 
cents  a  pound^  respectively.  What  quantities  of  each 
must  he  take  to  form  a  mixture  of  144  pounds^  worth  40 
cents  a  pound  ? 

16.  A  man  insures  his  house  so  that  in  case  of  loss  he 
may  recover  the  value  of  the  house  and  the  premium  of 
insurance  at  1|%.  The  house  is  destroyed  by  fire  and  -| 
of  the  claim  is  allowed  ;  he  finds  that  he  receives  $750 
less  than  the  value  of  the  house.  Find  the  value  of  the 
house  and  the  premium. 

17.  Thomas  Fraser  can  make  as  much  progress  with 
his  studies  in  9  days  as  Walter  Hanibly  can  in  10,  but 
Fraser  studies  only  11  hours  for  every  12  Hambly  does. 
On  this  basis,  how  should  a  total  of  327  honor  marks  be 
awarded  to  each  ? 

18.  Thirty  minutes  after  A  has  set  out  on  a  journey  on 
horse  back,  at  the  rate  of  9  miles  per  hour,  B  sets  out  from 
the  same  place  and  follows  him  on  a  bicycle  ;it  a  uniform 
speed,  overtaking  him  in  1  hour  30  minutes.  At  what 
rate  per  hour  did  B  ride  ? 

19.  An  importer  bought  61 7i  yards  of  silk  at  Sl.87| 
per  yard,  and  sold  it  so  as  to  gain  $260. 62|,  after  deduct- 
ing $711. 93|  expenses.  For  what  was  the  silk  sold  per 
yard  ^ 
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1.  A,  B,  and  C  ran  a  100  yard  race  ;  A  beats  B  by  1 
yard,  and  C  by  2  yards.  By  how  many  yards  can  B  beat 
C  in  a  100  yard  race  ? 

2.  A  man  in  Eng-land  invests  a  certain  sam  of  money  in 
Canada  at  6%,  from  whicli  he  receives  an  annual  income 
of  $870.36^  after  paying*  an  income  tax  of  15  mills  on  the 
dollar  on  all  his  income  except  an  exemption  of  $400. 
Exchange  being  at  par,  find  the  amount  of  English  money 
invested. 

3.  A  note  drawn  on  August  3rd  for  4  months  is  dis- 
counted on  September  12th  at  9%  per  annum.  What  rate 
of  interest  is  charged  ? 

4.  Divide  ^338  between  A  and  B,  such  that  3  times  A's 
share  may  be  $127  less  than  4  times  B's. 

5.  I  owe  $539.94  and  give  my  note  for  (\0  days.  What 
must  be  the  face  of  the  note  to  pay  the  exact  de])t,  when 
discounted  at  8%  per  annum  ? 

6.  If  I  own  a  vessel  valued  at  $7791  and  wish  to 
insure  it  at  a  premium  of  4§%  so  as  to  recover,  in  case  of 
the  destruction  of  the  vessel,  both  the  premium  ]y<ud  and 
the  value  of  the  vessel,  for  Avhat  sum  must  I  insure  ? 

7.  A  merchant  buys  2590  yards  of  cloth  at  $1  a  yard. 
He  marks  it  to  gain  25%,  but  in  selling  the  first  half  he 
uses  a  35-inch  yard  measure,  and  in  selling  the  second 
half  a  37-ineh  yard  measure.  P'ind  the  difference  between 
his  actual  and  his  intended  gain. 

8.  A  and  B  form  a  partnership  ;  they  carry  on  business 
in  diff'erent  places.  A  alone  makes  $350  total  profits,  25% 
of  which  goes  to  pay  his  expenses ;  B  makes  $375  total 
profits,  20%  of  which  is  used  for  his  expenses.  Hoav  will 
they  settle,  if  they  agree  to  divide  the  net  profits  equally  ? 

9.  A  grocer  mixes  teas  Avorth  32,  41  and  54  cents  a 
pound,  respectively,  forming  a  mixture  worth  43i  cents  a 
pound,  Avhich  contains  12  pounds  of  the  third  kind  and 
equal  quantities  of  the  first  two  kinds.  IIow  many  pounds 
of  each  of  these  grades  of  tea  must  he  use  ? 

10.  A  speculator  invests  $9240  in  the  3i  per  cents  at 
82i,  and,  on  their  rising  to  87^  sells  out  and  invests  the 
proceeds  in  5%  stock  at  112.  Find  the  alteration  in  his 
income. 
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11.  An  owner  of  a  house,  Avortli  $4610.121,  insures  it  at 
i-1%,  so  that  in  case  of  loss  lie  will  recover  the  value  of  the 
house,  the  premium  of  insurance  and  $31.12|  besides. 
What  was  the  amount  of  insurance  he  placed  on  the  house  ? 

12.  A  can  do  as  much  work  in  10  hoars  as  B  can  do  in 
11,  but  he  does  not  work  the  same  time.  If  A  earns  $29,70 
and  B  earns  $30.00,  compare  the  times  they  each  worked, 

13.  If  a  company  takes  an  accident  risk  of  $3000  at 
1|%,  and  reinsures  |  of  it  in  another  company  at  24%, 
what  will  the  first  company  gain  by  the  transaction,  if 
no  accident  occurs  ? 

14.  A  g-rocer  sold  tea  at  32  cents  a  pound,  and  coffee  at 
24  cents  a  pound.  Having-  one  day  sold  2  pounds  more 
of  coffee  than  of  tea,  he  found  the  amount  of  his  sales 
equal.     What  were  the  quantities  of  each  sold  that  day  ? 

15.  A  person  bought  a  Swiss  watch  bearing-  a  daty  of 
25%,  and  sold  it  at  a  loss  of  10%,  but  had  he  sold  it  for  "826 
more,  he  would  have  cleared  3%  on  his  bargain.  What 
did  he  receive  for  the  watch  ? 

16.  In  a  400  yard  race  A  wins,  B  being  10  yards,  and 
C  40  yards  behind.  Hoav  much  Avould  B  beat  C  in  a 
mile  race  ? 

17.  I  bought  goods  for  $30.40  on  4  months'  credit,  and 
sold  them  immediately  for  $37.20,  with  such  allowance  of 
credit  as  made  my  immediate  gain  20%.  How  long  credit 
did  I  give^  money  being  worth  4%  per  annum  ? 

18.  Divide  $40.50  betweeu  A  and  B,  such  that  12%  of 
A's  share  is  83  cents  more  than  9%  of  B's. 

19.  A  man  sold  two  lots  for  $208,  gaining  20%  on  one 
and  losing  20%on  the  other.  Find  the  cost  of  each,  if  he 
gained  $8  on  the  whole  transaction. 

20.  If  15  men,  18  women,  and  26  boys  receive  $64.40 
for  a  day's  work,  and  2  men  receive  as  much  as  3  women 
or  10  boys,  what  does  each  man,  woman,  and  boy,  respec- 
tively, receive  for  a  day's  work? 

21.  I  shipped  my  agent  6000  bushels  of  wheat,  which 
he  sold  at  85  cents  a  bushel,  and  deducted  3%  commission 
for  selling  it.  He  invested  the  net  proceeds,  less  a  com- 
mission of  2%  calculated  on  the  amount  invested,  in  real 
estate.     Find  his  total  commission. 
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1.  If  salaries  above  $1000  are  assessed  for  the  full 
amount,  and  those  below  have  ^700  exempt,  what  is  the 
total  salary  of  a  man  whose  net  salary  is  $2.78  less  than 
that  of  a  man  whose  total  salary  is  $995  (the  rate  of  assess- 
ment being-  18  mills  on  the  dollar)  ? 

2.  A  sold  goods  t.o  B  at  12%  profit,  B  sold  them  to  C  at 
8%  loss,  and  C  sold  them  at  5%  profit,  realizing-  $81.92 
more  than  their  first  cost.  Find  the  averag-e  rate  of  pro- 
fit on  the  goods  and  their  first  cost. 

3.  A  grocer  mixes  sugars  worth  6,  71  8,  and  10  cents  a 
pound,  respectively,  forming  a  mixture,  worth  9  cents  a 
pound,  which  contains  equal  quantities  of  the  first  three 
kinds.     In  what  quantities  may  he  mix  them  ? 

4.  A  .merchant  bought  il,  quantity  of  goods  for  $340,  on 

3  months'  credit ;  hoAV  must  he  sell  them  to  gain  25%  ready 
money,  after  giving  9  months'  credit  (money  being  worth 
8%  per  annum)  ? 

5.  A  man  owns  $29680  stock  in  the  3  per  cents,  which 
he  sells  at  82 ;  he  invests  one-half  of  the  proceeds  in  the 

4  per  cents  at  106,  and  the  other  half  in  the  4^  per  cents 
at  112.     Find  the  alteration  in  his  income. 

6.  A  banker  discounts  a  143  day  note  at  10%  per  an- 
num. What  rate  of  interest  is  he  charging  for  tlie  money 
advanced  ? 

7.  Bought  600  barrels  of  fiour  at  $7  per  barrel ;  }.  of 
which  was  to  be  paid  in  6  months,  and  the  balance  i'n  9 
months.  If  I  paid  cash  in  full  on  the  day  of  purchase, 
find  what  1  must  pay,  money  being  worth  (>%  per  annum? 

8.  The  wages  of  A  and  B  together  fur  14^  days  amount 
to  the  same  sum  as  the  wages  of  A  alone  for  25  days. 
For  how  many  days  will  this  sum  pay  the  wages  of  B 
alone  ? 

9.  What  must  I  ask  for  cloth  which  cost  me  $1.20  a 
yard,  so  that  I  may  fall  10%^  and  still  make  20%,  after 
deducting  5%  of  the  sales  for  bad  debts  ? 

10.  A  grain  dealer  bought  wlicat  at  $1.10,  barley  at 
$0.50,  and  oats  at  $0.39  per  bushed.  In  wliat  proportion 
may  he  mix  them  so  as  to  sell  the  remainder  at  76^-  cents 
per  bushel  on  a  credit  of  6  months,  and  make  a  cash  gain 
of  20%,  money  being  worth  4%  ? 
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11.  Divide  $118  among'  A,  B  and  C^  so  that  B  may  have 
|12  more  than  A,  and  C  $25  more  than'B. 

12.  Owing  to  a  depression  in  trade,  a  mercliant  marks 
his  g-oods  at  7%  loss,  but  upon  business  assuming  a  more 
favorable  turn,  he  increases  this  price  8%  and  clears  at 
the  latter  price  $22.     What  was  the  cost  of  the  goods  ? 

13.  A  huckster  bought  bananas  at  the  rate  of  3  for  4 
cents,  and  retailed  them  at  the  rate  of  20  cents  a  dozen 
for  the  first  12  dozen,  on  which  he  made  his  original  out- 
lay,, the  remainder  he  sold  at  3  cents  each.  What  did  he 
gain  per  cent,  on  the  whole  transaction  ? 

14.  I  sold  an  article  so  as  to  gain  8%.  If  I  had  bought 
it  for  8%  less  and  sold  it  for  48  cents  less  I  would  have 
gained  16%.     Find  the  cost  price. 

15.  A,  B,  and  C  form  a  joint  partnership  with  a  capital 
of  $1550 ;  A's  stock  continues  in  trade  8  months,  B's  6 
months,  and  C's  5  months.  A's  gain  is  $72,  B's  90,  and 
C's  $112.50.  Find  the  stock  which  each  put  into  the 
business. 

16.  A  teacher  has  a  net  salary  of  $891,  after  paying  an 
income  rate  of  18  mills  on  the  dollar  on  all  his  salary,  ex- 
cept $400.     What  was  his  salary  ? 

17.  By  buying  3%  stock  at  a  certain  price,  I  find  that, 
after  paying  an  income  tax  of  18|  mills  on  the  dollar,  my 
net  income  is  $83.12|.  Find  the  amount  invested  if  I 
make  3|%  interest  on  my  money. 

18.  A  and  B  invest  capital  in  a  joint  business  in  the 
ratio  of  2  to  3  ;  at  the  end  of  4  months  A  decreases  his 
capital  30%.  How  should  a  gain  of  $1858.50  be  divided 
between  them  at  the  end  of  the  year  ? 

19.  A  commission  merchant  charged  $348  for  selling 
grain  on  a  commission  Of  3%  and  for  investing  the  pro- 
ceeds, less  this  commission,  and  a  commission  of  2%  (reck- 
oned on  the  amount  invested)  in  bank  stock  at  87.  Find 
the  amount  of  bank  stock  purchased. 

20.  Three  men  are  employed  on  a  work,  Avorking  8,  9, 
and  10  hours  a  day  respectively,  and  receiving  equal 
daily  wages.  After  3  days,  each  works  1  hour  a  day 
more,  and  the  work  is  finished  in  3  days  more.  If  the 
sum  paid  for  wages  is  $14.25{-,  how  should  it  be  divided  ? 
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1.  A  merchant  sold  |-  of  a  lot  of  goods  at  a  gain  of  25%, 
and  the  remainder  for  85%  of  cost ;  his  whole  profit  was 
$260.  Had  he  sold  f  at  a  gain  of  15%,  and  the  remainder 
for  I  of  cost,  what  Avould  have  been  his  gain  or  loss  ? 

2.  A  clock  Avhich  was  15  minutes  fast  at  11  a.m.,  on 
Wednesday,  is  exactly  right  at  4.30  p.m.  on  Friday.  How 
many  minutes  will  it  be  sIoav  at  10  minutes  to  7  p.m.  on 
Saturchiy  ? 

3.  A  man  who  owned  a  flock  of  sheep  sold  20  more  than 
15%  of  them  to  A,  70  more  than  13%  of  the  remainder  to 
B,  72  more  than  16%  of  Avhat  then  remained  to  C,  and 
had  50%  of  his  original  flock  left.  What  number  had  he 
at  first  ? 

4.  I  bought  tea  at  55  cents  a  pound  cash,  and  sold  it 
immediately  for  68  cents  a  pound  on  3  months'  credit.  If 
money  be  worth  8%,  find  my  immediate  gain. 

5.  A  garrison  of  4500  men  Avas  victualled  for  70  days. 
After  11  days,  it  was  reinforced  by  1500  men.  How  long 
will  Mk!  provisions  last? 

6.  Divide  :$381  between  A  and  B,  such  that  29%  of  A's 
share  may  exceed  by  .$7.59,  41%  of  B's. 

7.  The  length  of  a  rectangular  field  is  3  times  its  width  ; 
another  licld  which  is  20  yards  longer  and  10  yards 
Ijroader  than  the  former,  contains  1700 square  yards  more. 
Find  the  size  of  the  former  field. 

8.  In  a  city  with  $20000000  assessable  jiroperty,  the 
high  scl'.o  )1  rate  is  I  mill  on  the  dollar;  the  fees  collected 
from  the  |)n}»ils  amount  to  63500,  the.  Government  gi'ant 
to  i$17<)(),  the  expenses  of  running  the  school,  not  includ- 
ing teachers'  salaries,  to  .irll50.  The  trustees  reserve 
!l?1000  of  the  net  receipts,  and  the  remainder  exactly  pays 
the  teachers,  ;.;  of  whose  salaries  are  taxed  at  the  rate  of 
2  cents  on  the  dollar.  Find  the  net  amount  expended  by 
the  city  in  salaries. 

9.  A  grocer  sells  sugar  at  the  rate  of  49  ounces  for  50 
cents,  Avhieh  he  bought  at  the  rate  of  50  ounces  for  49 
cents.      Find  his  gain  i)er  ciMit. 

10.  A  man  paid  $165  to  55  laborers,  consisting  of  men, 
women  and  boys ;  each  man  received  $5,  each  Avoman  $1, 
and  each  bov  50  cents.     How  many  Avere  there  of  each  ? 
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11.  I  invested  S4690  in  tlie  ^  per  cents  at  87i,  and  on 
tlie  price  of  tlie  stock  rising-  to  90  I  sold  out  and  invested 
the  proceeds  in  the  3  per  cents,  whereby  my  income  was 
decreased  §1.40.     At  Avliat  price  did  I  buy -the  3  per  cents  ? 

12.  A  man  insures  a  house  wortli  §4900  at  2%,  so  tlmt 
in  case  of  loss  he  may  receive  back  both  the  value  of  the 
house  and  the  premium  of  insurance.  What  amount  did 
the  policy  call  for  ? 

13.  A  tailor  buys  cloth  at  $1.90  a  yard,  which  in  spong- 
ing* shrinks  5%.  At  what  price  per  yard  mast  he  sell  it  to 
gain  10%  on  his  outlay  ? 

14.  If  5  acres  of  grass,  together  with  Avhat  grows  during 
the  time  of  grazing,  keep  20  oxen  10  weeks,  and  8  acres 
keep  29  oxen  16  weeks,  how  many  weeks  will  15  acres 
keep  70  oxen  ? 

15.  What  sum  of  money  is  such  that  if  |  of  it  be  distri- 
buted  among  a  number  of  persons,  and  the  remainder  be 
improved  at  7%^  simple  interest,  for  10  years,  and  then  |- 
of  the  amount  be  again  distributed,  there  will  be  $170  left  ? 

16.  The  sum  of  the  ages  of  A  and  B  is  uoav  75  years, 
and  their  ages  18  years  ago  were  as  2  to  1.  Find  their 
present  ages. 

17.  Three  men  do  .53  of  a  piece  of  Avork  in  2-6  days. 
HoAV  long-  will  it  take  8  boys  to  finish  it,  4  men  and  3 
boys  having  done  a  similar  piece  of  work  in  3  days  ? 

18.  An  article  which  cost  19  guineas  per  cwt.  is  retailed 
at  4|  shillings  per  pound.  What  is  the  rate  per  cent, 
profit,  there  being  a  waste  of  5%?  (112  lbs  =  l  cwt.) 

19.  If  4  men  or  7  boys  can  do  a  piece  of  work  in  42 
days,  in  what  time  can  7  men  and  4  boys  do  it  ? 

20.  Milk  is  Avorth  28  cents  a  gallon,  but  by  AA'^atering 
it  the  price  is  reduced  to  5  cents  a  quart.  Find  the  pro- 
portion of  AA'ater  to  milk  in  the  mixture. 

21.  A,  B,  and  C  engage  in  trade  Avith  a  capital  of  8500  ; 
A's  money  AA-as  in  trade  for  5  months,  B's  for  6  months, 
and  C's  for  9  months.  The  profits  Avere  diAided  equally; 
Avhat  stock  did  each  iuA^est  ? 

22.  A  lot  of  land  in  the  form  of  a  rectangle  contains 
G  ac.,132  sq.  rods;  its  length  is  to  its  AA'idth  as  21  to  13. 
Find  the  number  of  rods  of  fence  required  to  enclose  it. 
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1.  A  man  embarks  his  whole  fortune  in  3  successive 
speculations.  In  the  first  he  gains  80%  and  in  each  of  the 
others  he  loses  20%.  What  is  his  g-ain  per  cent,  on  the 
whole  transaction  ? 

2.  A  man  who  holds  $3750  stock  in  the  5  per  cents  sells 
out  f  of  it  at  117,  and  invests  the  proceeds  in  the  3  per 
cents  at  75.     Find  the  alteration  in  his  income. 

3.  An  agent  sells  450  reapers  for  $125  each.  He  is  to 
be  responsible  for  the  bad  debts,  which  amount  to  10%  of 
the  entire  sales,  and  is  to  receive  14%  of  the  good  debts 
for  his  commission.     What  are  his  net  earnings  ? 

4.  A  drover 'sold  oxen  at  $28  each,  cows  at  $17,  and 
sheep  at  $7.50,  and  received  $749  for  the  lot.  There 
were  twice  as  many  cows  as  oxen,  and  three  times  as 
many  sheep  as  cows.  How  many  were  there  of  €ach 
kind? 

5.  A  carter  bought  a  horse  for  $G0,  a  harness  for  $25, 
and  a  cart  for  $33  ;  he  earned  on  the  average  $1.50  a  day 
throughout  the  entire  year ;  he  payed  $11  a  month  for 
horse  keep,  $17.50  for  repairs  dui-ing  the  year,  and  $2  a 
month  for  a  license.  At  the  end  of  the  year  he  sold  his 
whole  outfit  for  $100.     Find  his  assets  at  that  time. 

6.  Water  expands  10%  in  freezing.  Find  the  Aveight  of 
water  in  a  solid  piece  of  ice  10  yards  long,  5  feet  wide, 
and  10  inclies  thick.  (A  cubic  foot  of  water  weighs 
1000  oz.). 

7.  If  10  acres  of  grass  keep  48  oxen  15  weeks,  and  7 
acres  keep  34  oxen  14  Aveeks,  how  many  acres  Avill  keep 
38  oxen  10  weeks,  the  grass  growing  uniformly  all  the 
time  ? 

8.  A  sold  a  lot  of  goods  to  B,  B  disposed  of  them  to  C, 
and  C  sold  tliem  to  D  for  $1247.40.  A  gained  5%,  B  8%, 
and  C  10%.     What  did  the  goods  cost  A  ? 

9.  What  rate  of  trade  discount  taken  off"  3  times  in  suc- 
cession is  e(|uivn]ent  to  57|j|^%  ofp? 

10.  A  barrel  of  sugar,  containing  150  pounds,  costs  6 
cents  a  pound,  and  is  retailed  at  8  cents  a  pound.  Sup- 
posing that  there  is  7%  of  the  sugar  wasted,  and  tluit  the 
mercliant  is  charged  25  cents  for  tlie  barrel,  which  is 
worthless  Avheu  empty,  fin-1  his  gain  per  cent. 
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11.  In  a  shooting  match,  a  bull's  eye  counts  4,  a  centre 
3,  and  an  oater  2.  If  a  company  of  marksmen,  consisting- 
of  20,  fire  one  round  and  score  40,  6  misses  and  3  bull's 
eyes  being-  made,  find  the  number  of  centres  and  outers. 

12.  Divide  $2567.50  among-  A,  E^  C  and  D,  so  that  A's 
share  may  be  to  B's  as  4  to  5,  B's  to  C's  as  6  to  7,  and  C's 
to  D's  as  8  to  9. 

13.  Two  men  and  5  boys  can  do  a  piece  of  work  in  20 
days,  1  man  and  8  boys  can  do  it  in  18  days.  In  wdiat 
time  can  a  man  or  a  boy  do  it  ? 

14.  What  is  the  difference  in  the  expense  of  fencing-  2 
fields  of  25  acres  each_,  one'  square  and  the  other  in  a  form 
of  a  rectangle,  whose  length  is  twice  its  breadth,  the  fence 
costing  621  cents  a  rod  ? 

15.  A  commission  merchant's-  charges,  together  with 
the  money  he  invests,  amount  to  $1700.  If  he  c-harges  a 
commission  of  2%  for  investing  the  money,  and  his  ex- 
penses amount  to  17|%  ofhis  total  commission,  what  clear 
profit  does  he  make  ? 

16.  If  hay  costs  $12  a  ton,  and  oats  40  cents  a  bushel, 
what  will  it  cost  to  keep  a  horse  from  March  10th  to  Oct. 
25th  of  the  same  year,  supposing  that  the  horse  eats  24 
lbs.  of  hay  and  3  gallons  of  oats  daily  ? 

17.  A  merchant  in  Hamilton  buys  25  tons  of  a  cheap 
grade  of  coal  for  75  cents  a  ton.  He  pays  $1.75  a  ton  for 
freight ;  it  contains  25%  of  bituminous  coal,  on  which  he 
pays  a  specific  duty  of  60  cents  a  tou,  and  he  also  pays  an 
ad  valorem  duty  of  20%  on  the  whole  quantity,  reckoned 
on  the  prime  cost.  Find  his  gain  by  selling  it  at  $3.50  a 
ton.  T 

18.  A  farmer  has  14  bushels  of  wheat  worth  $1.50  a 
bushel,  19  bushels  of  barley  worth  $.48  a  bushel.  How 
much  oats  worth  34  cents  a  bushel  must  he  mix  with  the 
w^heat  and  barley,  to  make  a  mixture  worth  65|  cents  a 
bushel ? 

19.  A  Toronto  firm  is  owed  $4020  by  a  merchant  in 
Vancouver.  A  draft  for  the  amount  on  Vancouver  is  at 
1%  discount  in  Toronto,  and  a  draft  on  Toronto  bought  in 
Vancouver  is  at  |%  premium.  Which  is  the  better  way 
to  cancel  the  debt,  and  by  how  much  ? 
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1.  A  person  has  a  sum  of  money  to  invest  which  Avill 
buy  S1200  more  4%  than  4|-%  stock,  when  the  former  is 
selling  at  87  and  the  latter  at  99.  Find  the  difference  in 
the  incomes  from  investing  the  sum  in  these  securities. 

2.  A  can  do  a  piece  of  work  in  8  days,  B  in  10  days,  C 
in  12  days.  The  -Avork  is  done  by  the  3  together,  with  the 
exception  of  B,  who  quits  work  2  days  before  it  is  com- 
pleted.    In  what  time  is  the  work  done  ? 

3.  What  rate  of  trade  discount  deducted  tAvice  is  equiva- 
lent to  33^1%  off. 

4.  Water  expands  10%  in  freezing.  Find  the  weight 
of  the  ice  stored  in  a  building  40  feet  long,  32  feet  Avide, 
and  17  feet  high,  supposing  there  is  no  ice  above  the  plate, 
and  i  of  the  space  is  lilled  Avith  saAvdust. 

5.  A  grocer  sold  a  quantity  of  sugar  at  12%  adA^ance  on 
cost,  and  gained  $40.  Had  he  sold  it  at  15%  advance  he 
would  have  gained  $50  ;  find  the  cost. 

6.  Divide  (535.75  into  tAvo  parts,  such  that  the  simple 
interest  on  one  part  for  6  years  at  5%  may  be  $2i).37  more 
than  the  simple  interest  on  the  other  part  for  4  years  at  8%. 

7.  In  a  constituency,  26^^%  of  the  A-oters  refused  to  A^ote ; 
one  candidate  })olled  70%  of  those  promised  him,  the  other 
polled  75%  of  those  promised  him,  and  Avas  elected  by 
150  votes.  Had  they  each  polled  all  promised,  the  suc- 
cessful candidate  Avould  have  been  defeated  by  200  votes  ; 
hoAV  many  A^oters  Avere  there  in  the  constituency  ? 

8.  A  can  earn  $10  in  the  same  time  that  it  takes  B  to 
earn  $8,  but  at  a,  piece  of  AA^ork  on  Aviiich  they  are  both 
engaged  A  Avorks  only  |  as  long  as  B.  Hoaa'  should  $55 
Aviiich  was  paid  to  both  be  divided  ? 

9.  A  building  society  borroAv  $30000,  and  Avitli  this 
sum  build  12  liouses  at  an  equal  cost.  They  sell  4  of 
them  at  once  for  $2800  each,  and  rent  G  of  them  for  $25  a 
month,  and  the  remaining  2  are  idle.  If  the  houses  AA'hich 
they  hold  are  assessed  for  their  full  A-alue  at  15  mills  on 
the  dollar,  and  they  pay  5%  per  annum  for  their  borroAA'ed 
capital,  lind  their  gain  or  loss  at  the  end  of  the  year. 

10.  Find  the  amount  of  money  a  person  invests  in  the 
3  per  cents  at  84^  so  that  after  paying  an  income  tax  of  2 
cents  on  the  dollar,  his  net  income  is  $102.90. 
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11.  14%  of  a  shipment  of  gfoods  were  admitted  free  of 
duty  on  account  of  damage  received^  and  on  the  invoice 
price  of  the  remainder  a  duty  of  26%  was  charged  ;  the 
duty  amounted  to  $111.80  "What  was  the  invoice  price 
of  the  sliipment  ? 

12.  A  quantity  of  goods  invoiced  at  S1278,  cost  me  in 
store  $1452.38,  after  paying  the  duty  and  $14.63  for 
freight.     What  was  the  rate  of  duty  ? 

13.  A  wine  merchant  has  35  gallons  of  wine  worth 
$3.25  a  gallon.  What  quantity  of  water  must  he  add  to 
lower  the  price  to  $2.60  a  gallon? 

14.  For  what  price  should  a  man  sell  a  lot,  which  costs 
$550,  so  as  to  gain  12%  of  the  proceeds  on  the  sale  ? 

15.  A  farmer  has  oxen  worth  $45  each,  and  sheep  worth 
$6.25  each.  The  number  of  oxenand  sheep  being  35,  and 
their  value  $645,  hnd  the  number  he  had  of  each. 

16.  The  compound  interest  on  $5000  for  3  years  is 
$1298.56.     Find  the  rate  charged. 

17.  One-fifth  part  of  some  goods  was  destroyed  by  flre^ 
one-third  of  the  remainder  was  sold  at  a  loss  of  5%.  At 
what  increase  per  cent,  on  cost  must  the  balance  be  sold 
so  that  no  loss  may  be  sustained  ? 

18.  A  person  sold  a  house  for  $700,  gaining  12%  of  the 
proceeds.  What  would  he  have  sold  itfor^  had  he  gained 
12%  of  the  cost? 

19.  Max  Pierce  rents  a  farm  for  $300  a  year.  If  he 
does  not  pay  the  rent  for  5  years,  what  will  be  the 
amount  due,  interest  at  7%  ? 

20.  A  tailor  bought  50  yards  of  broadcloth,  1|  yards 
wide,  but  on  sponging,  it  shrunk  5%  in  width  and  5%  in- 
length.  He  bought  flannel  1|  yards  wide  to  line  it,  which 
shrunk  1  yard  for  every  16  yards  in  length,  and  2| 
inches  in  width  ;  how  many  yards  of  flannel  are  re- 
quired ? 

21.  What  is  the  difFerence  between  60%  discount,  and 
20%  taken  off  3  times  ? 

22.  A,  B  and  C  engaged  in  trade  with  a  joint  capital  of 
$2128  ;  A's  capital  was  in  5  months,  B's  8  months,  and  C's 
12  months.  A's  share  of  the  profit  was  $228,  B's  $226.40, 
and  C's  $330,     What  was  the  capital  of  each  ? 
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1.  The  Commercial  Company  issued  a  policy  of  insur- 
ance on  a  vessel  for  |  of  the  value  of  the  vessel  and  carg-o 
at  4|%,  and  immediately  re-insured  i  the  risk  in  the  Man- 
hattan Company  at  5%.  During-  the  voj^age  the  ship  was 
lost,  and  the  Commercial  Company  lost  $120  more  than 
the  Manhattan  Company.     What  did  the  owners  lose  ? 

2.  A  man  invests  his  whole  capital  in  4  successive  spec- 
ulations. In  the  first  he  g-ains  60%,  in  the  second  he  loses 
25%,  in  the  third  he  loses  20%,  and  in  the  fourth  he  g-ains 
10%.  What  is  his  gain  or  loss  per  cent,  on  the  Avhole 
transaction  ? 

3.  A  and  B  run  a  hundred  yard  race ;  A  takes  7  steps 
while  B  takes  9,  but  1 1  of  A's  steps  are  equal  in  length  to 
13  of  B's.     Which  will  win  the  race,  and  by  how  much  ? 

4.  A  person  having  a  certain  sum  of  money  to  invest, 
finds  that  by  investing  in  the  3-J  per  cents  at  78,  his  an- 
nual income  will  be  $7.50  greater  than  if  he  invested  in 
the  5  per  cents  at  112i.     Find  the  sum  he  had  to  invest. 

5.  Two  persons  travelling  together  agree  to  pay  ex- 
penses in  the  ratio  of  8  to  5.  The  first  (who  conti-ibutes 
the  greater  sum)  pays  aAvay  on  the  wliole  $79. ()5,  the 
second  $24.35.  What  must  one  pay  the  other  to  settle  the 
bill  according  to  agreement  ? 

6.  Sold  goods  at  .$3.15  and  gained  }  of  the  cost  price. 
What  part  would  I  gain  if  I  sold  for  $3.33  ? 

7.  A  vessel  had  two  taps  running  into  and  one  running 
otit  of  it ;  the  taps  running  into  it  can  fill  it  in  5  and  7 
hours  respectively,  and  the  third  can  empty  it  in  4  hours. 
If  tlie  vessel  be  emi)ty  and  the  three  taps  started  simul- 
taneously^ how  long  before  the  vessel  will  be  filled. 

8.  The  compound  interest  on  $15  for  3  years  is  $4.96^. 
Find  the  rate  per  cent,  charged. 

9.  What  per  cent,  does  a  fruiterer  gain,  who  buys 
lemons  at  the  rate  of  21  for  50  cents,  and  sells  them  at  the 
rate  of  40  cents  a  dozen  ? 

10.  \  ;uid  B  start  at  the  same  time  to  walk  in  the  same 
direction.  A  is  8  miles  l)chind  Hand  travels  at  the  rate 
of  5  milc^s  an  hour,  Avhilc  B's  rate  is  4  miles.  Where  will 
C  have  to  start  from,  and  what  will  be  his  rate,  provided 
he  wants  to  remain  c(iui-dista,nt  from  them  while  travelling? 
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11.  A  merchant  marked  his  goods  so  as  to  gain  20%, 
bat  sold  them  for  8%  less  than  his  asking  price.  He 
gained  altogether  $130.65,  what  was  the  cost  price  of  the 
goods  ? 

12.  What  is  the  final  value  of  an  annuity  of  $750  for  9 
years  at  7%  per  annum  ? 

13.  A  merchant  gains  20%  of  his  capital  in  each  year 
for  3  successive  years,  and  at  the  end  of  that  time  he  is 
worth  $10800.     Find  his  original  capital. 

14.  The  law  requires  that  a  teacher's  salary  shall  be 
paid  quarterly.  Find  the  value  of  assessable  property  in 
a  school  section  which  pays' the  teacher  $500,  and  is  com- 
pelled to  give  3  notes  for  9,  6  and  3  months,  respectively, 
at  8%  per  annum,  to  pay  the  salary  as  it  comes  due,  if  a 
Ah  mill  rate  leaves  it  a  surplus  of  $124.81  after  paying  the 
teacher. 

15.  A  grocer  mixes  teas  worth  36,  48  and  60  cents  a 
pound_,  respectively,  forming  a  mixture  Avorth  49|  cents 
a  pound,  having  equal  quantities  of  the  first  two  kinds 
and  10  pounds  of  the  third  kind.  How  many  pounds  of 
each  of  the  first  two  kinds  does  he  use  ? 

16.  A  man  buys  4%  stock  at  86^,  and  after  receiving 
one  dividend  sells  out  at  931  and  clears  altogether  $108.75. 
How  much  did  he  invest  at  first? 

17.  A  person  bought  a  house  for  $3000.  He  insures  it 
at  1^%  for  I  of  its  value,  pays  $1.25  a  month  water  rates^ 
and  the  assessor  assesses  it  at  f  of  its  value  (the  rate  of 
taxation  being  19  mills  on  the  dollar).  If  the  property 
depreciates  in  value  5%  during  the  year^  what  rate  of  in- 
terest does  the  owner  make  on  his  money,  supposing  that- 
he  receives  $35  a  month  rental  for  the  property  ? 

18.  A  wine  merchant  buys  1240  gallons  of  wine  at  $3 
a  gallon.  After  adding  1  gallon  of  water  to  every  5  of 
wine,  he  bottles  it  in  pint-and-half  bottles,  each  of  which 
costs  5  cents.  At  what  price  per  bottle  must  he  sell  it  to 
clear  25%  on  his  whole  outlay  ? 

19.  A  mixture  of  black  and  green  tea,  weighing  16 
pounds,  costs  $6.15|.  If  the  proportions  are  interchanged 
the  mixture  is  worth  $5.85  ;  the  black  tea  is  worth  35 
cents  a  pound.  Find  the  number  of  pounds  of  each  kind 
in  the  first  mixture. 
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1.  After  paying-  an  income  tax  of  18  mills  on  the  dollar, 
a  man  has  $245.50  left.     What  had  he  at  first  ? 

2.  Find  the  compound  interest  on  $17  for  8i  years,  at 
6%  per  annum. 

3.  A  merchant  buys  1440  yards  of  cloth.  He  sells  ^  of 
it  at  a  gain  of  8%,  i  at  a  gain  of  12%,  -^  at  a  gain  of  14%, 
and  the  remainder  at  9%  loss.  Had  he  sold  the  whole  at 
a  gain  of  5%  he  would  have  received  $23.50  more  than  he 
did.     AVhat  was  the  cost  price  per  yard  ? 

4.  A  merchant  sold  -j  of  a  lot  of  goods  at  a  profit  of  12%_, 
I  at  a-  profit  of  21%,  i  at  a  profit  of  25%,  and  the  remainder 
at  a  loss  of  45%.  How  much  was  his  average  gain  per 
cent.  ? 

5.  A  man  rented  a  house  for  $25  a  month  for  2|  years. 
What  sum  would  pay  the  entire  rent  in  advance,  interest 
being  calculated  monthly  at  ^%  a  month? 

6.  Twelve  men  engage  to  do  a  piece  of  work  in  9  days. 
How  long  may  5  men  remain  away,  and  the  Avork  be  fin- 
ished in  the  same  time  by  their  bringing  10  men  more 
with  them  ? 

7.  A  man,  Avhose  net  income  is  $1156.10,  secures  it  from 
the  following  sources,  a  fixed  salary,  and  the  rent  of  a 
house.  What  is  his  fixed  salary^,  if  on  the  house  wliich 
rents  for  $25  a  month,  there  is  a  mortgage  of  $1000  at 
6%  per  annum,  a  $2000  insurance  at  1^%,  taxes  (calcu- 
lated at  the  rate  of  19  mills  on  the  dollar)  on  an  assess- 
ment of  $2500,  and  on  his  salary  (with  $400  exenii»t)  the 
same  rate  of  taxation  ? 

8.  A,  B,  and  C  engage  in  business ;  A  puts  in  $400  at 
first,  and  $400  more  at  the  end  of  6  months ;  B  puts  in 
$900  at  first,  and  AvithdraAvs  }^  of  his  capital  at  the  end  of 
G  months  ;  C  puts  in  $200  at  the  end  of  every  (>  numths  ; 
at  the  end  of  2  years  they  gained  $0700.  What  share  of 
the  profits  should  C  receiA'e  in  additit)n  to  25%  of  the  total 
profits  for  mauaging  the  business  ? 

9.  A  man  borrows  a  sum  of  money  at  6%  per  annum, 
and  invests  it  in  5%  stock  at  105  ;  he  receives  the  dividend 
at  the  end  of  the  year,  Avhich  is  suliject  to  an  income  tax 
of  2%,  and  immediately  sells  his  stock  at  112^.  If  his  net 
gain  is  $48.80,  Avhat  sum  did  he  borrow  ? 
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10.  How  much  wine  at  |1.15  a  gallon  must  be  mixed 
Avith  IG  gallons  at  $1.80  a  gallon,  and  46  gallons  at  90 
cents  a  gallon,  to  make  a  mixture  worth  $1.14^^2-  P®^ 
gallon  ? 

11.  A  trader  bought  merchandise  as  follows  : — July 
3rd,  $35.26  ;  July  4th,  $48.65,  on  30  days  ;  August  17th, 
$6.48  ;  September  12th,  $50.  What  is  due  on  account  on 
October  12th  (interest  at  9%)  ? 

12.  A  merchant  mixes  9  pounds  of  one  quality  of  tea 
with  3  pounds  of  another  quality,  and  the  mixture  is 
worth  45  cents  a  pound,  but  if  the  quantities  were  inter- 
changed in  a  mixture  it  would  be  worth  35  Cents  a  pound. 
Find  the  price  of  each  kind  in  the  mixture. 

13.  A  man  has  7  hrs.  48  min.  45  sec.  at  his  disposal. 
HoAV  far  may  he  walk  at  the  rate  -of  4  miles  an  hour,  so  as 
to  return  in  time  riding  at  the  rate  of  11  miles  an  hour  ? 

14.  Find  the  compound  interest  on  $23  for  10  years,  at 
6%  per  annum. 

15.  A  person  bought  cloth  at  the  rate  of  48  yards  for 
$50,  and  sold  it  at  the  rate  of  50  yards  for  $48.  Find  his 
loss  per  cent. 

16.  Received  an  invoice  of  crockery,  12%  of  which  was 
broken.  At  what  advance  per  cent,  on  cost  must  the  re- 
mainder be  sold  to  clear  25%  on  the  invoice  ? 

17.  A  man  spends  $25  a  year  in  tobacco  for  30  years. 
What  would  this  amount  to  if  placed  in  a  bank,  at  4%  per 
annum  ? 

18.  A  commission  merchant  sold  flour  for  his  principal 
at  a  loss  of  10%,  but  if  the  floar  had  cost  $1  a  barrel  less 
he  Avould  have  gained  5%  on  the  sale.     What  was  the  cost- 
of  the  flour  per  barrel  ? 

19.  A  and  B  start  from  different  places  to  walk  around 
a  circular  track ;  their  rates  are  6  and  4  miles  per  hour, 
respectively.  Where  would  C  have  to  start  from^  and 
what  must  his  rate  of  walking  be,  so  as  to  be  alongside  B 
every  time  that  A  is  ? 

20.  A  can  do  as  much  work  in  9  days  as  B  can  do 
in  10,  but  A  works  only  11  hours  for  every  12  B  works. 
If  their  total  earnings  on  a  job  be  $109,  how  should  the 
money  be  divided? 
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1.  A  man  worth  $10000  was  ofifercd  a  salary  of  $2000 
per  annum,  and  a  chance  to  invest  his  $10000  on  a  first- 
class  mortgage  at  6%  per  annum.  He,  however,  decided 
to  go  into  business,  and  invested  his  $10000  in  goods,  on 
which  he  paid  a  daty  of  24%,  except  on  12%  which  were 
damaged.  He  sold  the  undamaged  goods  at  65%  advance 
on  prime  cost,  and' those  which  were  damaged  at  20%  of 
the  cost.  He  lost  5%  of  the  sales  in  bad  debts,  and  paid 
1%  on  the  remainder  for  collecting.  Did  he  gain  or  lose 
by  not  accepting  the  first  offer,  and  how  much  ?■  (Inter- 
est reckoned  on  mortgage  only.) 

2.  A  man  increases  his  capital  yearly  20%  of  what  it 
was  at  the  beginning  of  each  year  What  per  cent,  does 
he  increase  it  in  4  years  ? 

3.  Three  persons  were  to  share  $10000  in  the  proportion 
of  3,  4,  and  5,  but  the  first  dying  it  is  required  to  divide 
tlie  whole  sum  equitably  between  the  other  two. 

4.  A  man's  income  from  the  3%  consols  is  $720.  It  he 
sells  out  J  of  it  at  84,  and  invests  the  proceeds  in  other 
stoclv  at  120,  he  will  increase  his  income  by  $40.  What 
per  cent,  does  the  latter  stock  pay? 

5.  Ten  per  cent,  of  an  army  was  slain  on  the  field  of 
battle,  8%  of  the  remainder  was  mortally  wounded  ;  the 
difference  between  the  killed  and  the  mortally  wounded 
was  504.     How  many  men  went  into  battle  ? 

6.  A  vessel  A  contains  2  gallons  of  wine  and  3  of  water ; 
another  vcsscd  B  contains  3  gallons  of  wine  and  1  of  Avater. 
How  many  gallons  must  be  drawn  from  each  cask  so  as 
to  produce  by  their  mixture  1  gallon  of  wine  and  1  of 
water  ? 

7.  A  square  box,  whose  depth  is  II  inches,  has  a  cubical 
content  of  4  cubic  feet  113  cubic  inches.  Find  the  length 
of  a  side. 

8.  A  man  buys  a  farm  for  $8000,  which  he  agrees  to 
])ay  for  in  12  years  by  ecjunl  nnnual  instalments,  without 
interest ;  the  owner  being  ])ressed  lor  money  offers  to  take 
$()000  cash.  Which  is  the  better  for  the  purchaser,  money 
being  Avorth  5%  i)cr  annum  ? 

9.  Find  the  compound  interest  on  $27  for  4|  years,  at 
8%  per  annum,  interest  payable  quarterly 
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10.  A  merchant  in  London  (Eng-.),  owed  another  in 
Petersburg-  9842  roubles,  which  he  remitted  throug-h 
Paris,  when  the  excliange  was  25-35  francs  for  £1,  and 
between  Paris  and  Petersburg  3-39  francs  for  1  roable. 
Sliortly  after,  tlie  excliang-e  between  London  and  Paris  w^as 
25-625  francs  for  £1,  and  between  Paris  and  Petersburg- 
3-37  francs  for  1  rouble.  How  much  would  he  have 
gained  by  the  delay  ? 

11.  A  merchant,  who  puts  5  g-allons  of  water  into  every 
25  gallons  of  coal  oil,  sells  it  for  2  cents  a  gallon  less  than 
it  can  be  procured  for  elsewhere.  If  good  coal  oil  is  worth 
18  cents  a  gallon,  how  much  does  he  cheat  a  customer 
who  buys  40  gallons  ? 

12.  The  capital  stock  of  a  railway  is  $1750000,  and  its 
debt  is  $675000;  its  gross  earnings  for  a  year  are  $565- 
000,  and  expenses  $384500.  After  paying  the  interest  on 
the  debt  at  6%,  and  $52500  of  the  debt,  what  rate  of  di- 
vidend are  they  able  to  declare  ? 

13.  A  grocer  intended  to  gain  10%  on  a  stock  of  tea,  and 
fixed  his  price  accordingly.  When  he  had  sold  |  of  the 
lot,  he  was  compelled  to  lower  his  price  8  cents  a  pound, 
and  so  gained  only  two-thirds  as  much  as  he  had  intended. 
"What  was  the  original  cost  per  pound  of  the  tea  ? 

14.  If  stock  bought  at  5%  premium  will  pay  6%  on  the 
investment,  what  per  cent,  will  it  pay  if  bought  at  15% 
discount  ? 

15.  I  sold  a  consignment  of  goods  through  a  factor,  who 
charged  me  1^%  ;  I  was  allowed  2|%  commission  and  3i% 
on  the  sales  for  insuring  payment,  and  I  cleared  $51. 
Find  the  sum  remitted  to  my  employer. 

16.  A  farmer  rents  a  farm  of  450  acres  on  the  following 
terms  :  he  pays  a  fixed  rent  of  $1.50  an  acre,  and  a  corn 
rent  of  100  bushels  of  wheat,  40  bushels  of  barley,  and  75 
bushels  of  oats.  The  price  of  the  wheat,  barley,  and  oats 
being  75,  48,  35  cents  a  bushel  respectively.-  Find  the 
entire  rent  paid. 

17.  How  many  railway  shares  ($100  each)  at  40%  dis- 
count must  be  sold  in  order  that  the  proceeds,  invested  in 
bank  stock,  which  is  4%  below  .par,  and  pavs  a  dividend 
of  7%,  may  yield  .nn  income  of  $1 680  ? 

20 
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1.  Find  the  decimal  of  a  foot,  which  differs  from  an 
inch  by  less  than  the  millionth  part  of  a  yard. 

2.  A  certain  article  of  consnmption  is  sabject  to  a  duty 
of  12  cents  per  pound  ;  in  consequence  of  a  reduction  in 
the  duty,  the  consumption  is  doubled,  and  the  revenue  is 
increased  one-quarter.  Find  the  duty  per  pound  after 
reduction. 

3.  Find  the  compound  interest  on  $25  for  8^  years  at 
4%  per  annum,  interest  payable  half-yearly. 

4.  A  merchant  in  New  York  wishes  to  transmit  4500 
marcs  banco  to  Hamburg,  and  the  exchange  between  New 
York  and  Hamburg-  is  35  cents  for  1  marc  banco.  He 
finds,  however,  that  the  exchange  between  New  York  and 
Lisbon  is  $1.08  for  1  milree,  that  between  Lisbon  and 
Paris  is  6  milrees  for  38  francs,  and  that  between  Paris 
and  Hamburg  is  19  francs  for  10  marcs  banco.  How  much 
will  he  gain  or  lose  by  the  circuitous  exchange  ? 

5.  What  is  the  value  of  a  perpetuity  of  $450  a  year  to 
be  given  at  the  end  of  15  years,  money  being  worth  8% 
per  annum  ? 

6.  Three  men  invest  capital  in  business,  in  the  propor- 
tion of  4,  5  and  6,  on  the  understanding  that,  the  last  is 
to  receive  10%  of  the  total  profits  for  managing  the  busi- 
ness, and  the  remainder  is  to  be  divided  in  the  proportion 
of  the  capital  invested  by  each.  The  manager  receives 
in  all  $4G00,  lind  the  total  prolits. 

7.  14  oxen  eat  2  acres  of  grass  in  3  Aveeks,  and  16  oxen 
eat  6  acres  of  grass  in  0  weeks.  How  many  oxen  Avill  eat 
24  acres  of  grass  in  G  weeks,  the  gi'ass  on  each  acre  being 
equal  at  first  and  groAving  uniformly? 

8.  A  merchant  buys  12  dozen  of  port  at  $18  a  dozen, 
and  48  dozen  at  $10  a  dozen  ;  ho  niixos  them,  and  sells 
the  mixture  at  $14.50  a  dozen.  AVh.it  profit  per  cent, 
does  he  make? 

!).  A  bankrapt  whose  total  assets  amount  to  $6000, 
owes  A  $5000  and  13  $4()00 ;  the  assignee  charges  a  cer- 
tain rate  per  cent,  of  the  assets  for  winding  up  the  busi- 
ness, and  other  expenses  amount  to  $132.  A  receives  for 
his  share  of  the  estate  $2931.25.  Find  the  rate  charged 
by  the  assignee. 
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10.  Coffee,  costing"  40  cents  a  pound,  is  mixed  with 
chicory  wortli  10  cents  a  pound,  in  tlie  proportion  of  7  to 
3,  and  the  mixture  is  sold  for  35  cents  a  pound.  Find  the 
gain  per  cent,  at  which  the  mixture  is  sold. 

11.  One  man  sells  stock  and  another  buys  it;  if  the 
broker  who  charg-es  ^%  on  each  transaction  makes  $56, 
find  the  amount  of  stock  handled. 

12.  In  building  a  house  the  owner  paid  twice  as  much 
for  material  as  for  labor  ;  had  he  paid  5%  more  for 
material  and  7%  more  for  labor,  the  house  would  have 
cost  $10144.     What  was  its  cost  ? 

13.  The  imperial  gallon  contains  277-274  cubic  inches, 
and  a  cubic  foot  of  water  weighs  1000  ounces.  Find  the 
Aveight  of  a  quart  of  water  correct  to  three  places  of  deci- 
malSo 

14.  A  man  divided  a  farm  among  3  sons  ;  to  the  first 
he  gave  40  acres,  to  the  second  |  of  the  whole,  and  to  the 
third  I  as  much  as  to  both  the  others.  How  many  acres 
did  the  farm  contain  ? 

15.  Two  casks  contain  equal  quantities  of  liquid  ;  from 
the  first  27  quarts  are  drawn,  and  from  the  second  15  gal- 
lons ;  the  quantity  remaining  in  the  first  cask  is  double  of 
that  remaining  in  the  second.  How  much  did  each  cask 
originally  contain? 

1 6.  What  will  it  cost  to  paint  a  cistern  without  a  cover, 
inside  and  out,  at  12  cents  a  square  yard,  if  the  cistern 
is  30  feet  long,  21  feet  wide,  and  8|  feet  deep? 

17.  The  compound  interest  on  $430  for  3  years  is  $90. 
Find  the  rate  charged. 

18.  A  merchant  in  Boston  wishes  to  pay  £4000  in  Liv- 
erpool. Exchange  on  Liverpool  is  at  par;  on  Paris,  5 
francs  25  centimes  for  $1  ;  and  on  Hamburg  40  cents  to  a 
guilder.  The  exchange  between  France  and  England  at 
the  same  time  is  25  frames  for  £1,  that  of  Hamburg  on 
England  121  g-nilders  for  £1.  Which  is  the  most  advan- 
tageous, to  transmit  direct,  through  Paris,  or  through  Ham- 
burg ? 

19.  Find  the  present  value  of  an  annuity  of  $475,  to 
begin  at  the  end  of  7  years  and  to  run  for  9  years,  money 
being  worth  5%. 
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1.  Find  the  measure  of  the  altitude  and  the  area  of  a 
triangle,  the  measures  of  whose  sides  are  a  b  and  c,  re- 
spectively. 

2.  A  farmer  rents  a  piece  of  land  for  $120  a  year.  He 
lays  out  $625  on  75  sheep.  At  the  end  of  a  year  he  sells 
them,  having"  expended  $12.50  in  labor.  How  much  per 
head  must  he  gain  on  them,  in  order  to  realise  his  rent 
and  expenses  and  20%  gain  on  his  original  outlay  for  the 
sheep  ? 

3.  A  merchant  imported  a  quantity  of  goods,  paying 
15%  for  freight  and  insurance  and  10%  for  duty  (reckoned 
on  the  prime  cost).  He  sold  them  at  a  loss  of  10%,  but 
had  he  sold  them  for  $G00  more  than  he  actually  did  he 
would  have  made  a  profit  of  2%.  Find  the  invoice  price 
of  the  goods. 

4.  A  person  invested  $8001  in  the  4  per  cents  at  95|, 
and  Avhen  they  rise  to  08  sells  out  and  invests  in  the  3 
per  cents  at  84.  What  amount  of  the  latter  stock  does  he 
obtain  ? 

5.  What  per  cent,  of  the  first  loss  is  the  difference  be- 
tween 8%  loss  on  the  cost  and  8%  loss  on  that  selling  price  ? 

6.  A  speculator  bought  o()8  acres  of  land  at  $57.50  an 
acre,  borroAving  the  money  at  4%.  At  the  end  of  the  year 
he  sells  |  of  it  at  $G3  an  acre,  and  the  remainder  at  $50 
an  acre,     llow  much  does  he  lose  by  the  transaction? 

7.  A  mercluuit  in  Loudon  owes  another  in  Petersburg 
a  debt  of  460  roubles,  which  must  be  remitted  through 
Paris.  He  pays  the  requisite  sum  to  his  broker,  at  a 
time  when  exchange  between  Loudon  and  Paris  is  23 
francs  for  £1,  and  betAveen  Paris  and  Petersburg  2  francs 
for  1  rouble.  The  remittance  is  delayed  until  the  rates 
of  exchange  are  24  francs  for  £1,  and  3  francs  for  2 
roubles.  What  does  the  broker  gain  or  lose  by  the 
transaction  ? 

8.  A  grocer  by  selling  10  pounds  of  tea  for  a  certain 
price,  gained  15%  ;  afterwards  he  increased  the  price,  giv- 
ing only  8  ])ounds  for  the  same  money.  What  per  cent, 
did  lie  make  at  the  increased  ])rice? 

9.  Having  received  a  stock  dividend  of  6%,  I  find  that  I 
OAvn  291  J.  ($100  shares).     How  many  had  T  at  first? 
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10.  A  person  leaves  $12070  to  be  divided  among-  5 
cliildren  and  o  brotliers,  so  that  after  the  legacy  duty  has 
been  paid,  each  child's  share  shall  be  twice  as  great  as 
each  brother's.  The  legacy  duty  on  a  child's  share  being 
one  per  cent.^  and  on  a  brother's  share  three  per  cent., 
find  what  amount  they  respectively  receive  ? 

11.  A  horse  dealer  sold  two  horses  for  $160  each,  gain- 
ing the  same  per  cent,  on  one  as  he  lost  on  the  other,  and 
on  the  whole  he  lost  $13-^-.     Find  the  per  cent. 

12.  An  English  mile  is  -2136  of  a  German  mile.  What 
time  will  a  train,  Avhich  travels  20  English  miles  an  hour, 
take  to  travel  31  German  miles  ? 


'4 


13.  The  compound  interest  on  $435  for  6  years  is  $205. 
Find  the  rate  per  cent. 

14.  A  merchant  wishes  to  transmit  5G00  marcs  banco 
to  Hamburg.  He  finds  exchange  between  Montreal  and 
Hamburg  to  be  3G  cents  for  1  marc.  The  exchange  be- 
tween Montreal  and  London  (Eng.)  is  $4.83  for  £1  ;  that 
between  London  and  Paris  is  26  francs  for  £1  ;  and  that 
between  Paris  and  Hamburg  is  47  francs  for  25  marcs. 
By  which  way  should  the  merchant  transmit? 

15.  A^  B,  and  C  engage  in  manufacturing  shoes.  A 
puts  in  $1920  for  6  months  ;  B  a  sum  not  specified  for  12 
months  ;  and  C  $1280  for  a  time  not  specified.  A  receives 
$2400  for  his  share  of  the  stock  and  profits,  B  $4800,  and 
C  $2080.     Required  B's  stock  and  C's  time. 

16.  A  speculator  bought  35  ($100)  shares  of  stock  at 
20%  premium,  and  gave  in  payment  a  draft  on  New  York 
for  $4000.     What  was  the  rate  of  premium  of  the  draft  ? 

17.  The  net  taxes  raised  by  a  corporation  Avere  $38600 
from  an  assessment  rate  of  2%,  subjeot  to  a  commission  of 
3i%  for  collecting.    Find  the  value  of  assessable  property. 

18.  A  sells  goods  to  B  at  a  loss  of  4%,  B  sells  them  to  C 
at  a  loss  of  6^%,  and  C  sells  them  to  I)  for  $130.20,  gain- 
ing 8|%.     Find  the  prime  cost  of  the  goods. 

19.  A  baker's  outlay  is  70%  of  his  gross  receipts,  and 
other  trade  expenses  are  20%.  The  price  of  flour  rises 
50%,  and  trade  expenses  are  thereby  increased  25%. 
What  advance  must  be  made  in  the  price  of  a  7^  cent  loaf, 
that  he  may  still  realize  the  same  amount  of  profit  from  it  ? 
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SOME   PROPERTIES   OF   NUMBERS. 

1.  A  number  is  divisible  bv  2  wlien  its  last  die-it  is 
divisible  by  2,  or  is  zero. 

2.  A  namber  is  divisible  by  3  when  the  sum  of  its  digits 
is  divisiljle  l)y  3. 

3.  A  number  is  divisible  by  4  when  its  last  tAvo  digits 
taken  in  order  form  a  number  divisible  by  4,  or  are  zeros. 

4.  A  number  is  divisible  by  5  when  its  last  dig-it  is  5 
or  zero. 

5.  A  number  is  divisible  by  G  when  its  last  dig-it  is 
divisible  by  2  or  is  zero,  and  the  sum  of  its  dig-its  is  divi- 
sible by  3.' 

G.  A  luimber  is  divisible  by  7  Avhen  the  sum  of  once 
the  units_,  or  lirst  dig-it,  3  times  the  second,  2  times  the 
third,  G  times  the  fourth,  4  times  the  fifth,  5  times  the 
sixth,  once  the  seventh,  3  times  the  eighth,  etc.,  is  divisi- 
ble by  7. 

7.  A  number  is  divisible  by  8  when  its  last  three  digits 
taken  in  order  form  a  number  divisible  by  8,  or  are 
zeros, 

8.  A  number  is  clivisil)le  by  '.'  when  the  sum  of  its  digits 
is  divisible  by  'J. 

y.  A  number  is  divisible  by  10  when  its  last  digit  is 
zero. 

10.  A  number  is  divisil)le  liy  11  when  the  difference 
between  the  sum  ol'  the  digits  in  the  odd  places  and  the  sum 
of  those  in  the  even  places,  is  divisible  by  1 1  or  is  zero. 

11.  A  number  is  divisible  by  12  when  its  last  tAVO  digits 
taken  in  order,  form  a  nunil)er  divisible  by  4,  or  are  zeros, 
and  the  sum  of  the  digits  is  divisible  by  3. 

12.  A  numlu'r  of  three  digits  is  divisible  by  13,  when 
4  times  the  huiidi'eds  digits,  increased  by  3  times  the  tens 
digit,  and  then  diminished  by  the  units  digit,  gives  a  re- 
sult divisible  by  13. 

13.  A  number  is  divided  into  periods  of  three  figures 
each,  beginning  at  the  right.  If  the  sum  of  the  odd  ]ierio(ls 
differs  from  the  sum  of  the  even  periods  by  a  multiple  of 
13,  the  number  is  divisible  by  13. 
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14.  The  theorem  of  example  13  is  true  of  divisors  7  and 
11. 

15.  All  even  number  is  divisible  by  14  when  the  test 
of  example  6  is  satisfied. 

16.  A  number  of  three  dig-its  is  divisible  by  14,  when 
tAvice  the  hundreds  dig-it,  inereased  by  the  anits  digit, 
and  diminished  by  four  times  the  tens  dig-it,  gives  a  re- 
sult divisible  by  14. 

17.  A  number  is  divisible  by  15,  when  its  last  digit  is 
5  or  zero,  and  the  sum  of  its  dig-its  is  divisible  by  3. 

18.  A  number  of  four  dig-its  is  divisible  by  16,  when  the 
result  of  eight  times  the  thousands  digit,  less  4  times  the 
hundreds  digit,  increased  by  6  times  the  tens  digit,  less 
the  units  digit   gives  a  result  divisible  by  16. 

19.  A  number  of  4  digits  is  divisible  by  17  when  the 
sum  of  3  times  the  thousands  digit,  twice  the  hundreds 
digit,  and  7  times  the  tens  digit,  diminished  by  the  units 
digit,  gives  a  result  divisible  by  17. 

20.  An  even  number  is  divisible  by  18,  when  the  sum 
of  its  digits  is  divisible  by  9. 

21.  A  number  of  four  digits  is  divisible  by  19,  when 
the  result  of  7  times  the  thousands  digit,  less  5  times  the 
hundreds  digit,  increased  by  9  times  the  tens  digit,  dimin- 
ished by  the  units  digit,  gives  a  result  divisible  by  19. 

22.  A  number  is  divisible  by  25  when  its  last  two  digits, 
taken  in  order,  form  a  number  divisible  by  25,  or  are 
zeros. 

23.  A  number  is  divisible  by  125  when  its  last  three 
digits,  taken  in  order,  form  a  number  divisible  by  125,  or 
are  zeros. 

24.  Any  number  formed  by  writing  doAvn  an  odd  num- 
ber of  digits,  and  then  repeating  them  in  order,  is  divisible 
by  11. 

25.  A  number,  formed  by  Avriting  down  three  digits  and 
then  repeating  them  in  order,  is  divisible  by  7  and  13. 

26.  A  number,  formed  by  Avriting  down  four  digits  and 
repeating  them  in  order,  is  divisible  by  73  and  137. 

27.  Show  that  the  difference  between  two  numbers  con- 
sisting of  the  same  digits,  arranged  in  different  order,  is 
divisible  bv  9. 
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28.  If  the  sum  of  the  dig-its  of  a  number  he  subtracted 
froui  tlie  iiuml)er,  tlie  remainder  is  divisible  1)y  '.•. 

2!).  A  number  is  divisil)le  1)y  8  Avlien  4  times  tlie  hun- 
dreds dig-it,  twice  the  tens  digit,  and  the  units  digit  form 
a  sum  divisible  by  8. 

30.  A  number  of  three  digits  is  divisible  by  19,  when  5 
times  the  hundreds -digit,  added  to  the  number  formed  by 
the  other  tAvo  digits,  gives  a  sum  divisible  by  19. 

31.  A  number  of  three  digits  is  divisible  by  9,  if  eight 
times  the  units  digit  equals  the  numbei-  formed  by  the 
other  two  digits. 

32.  A  number  of  three  digits  is  divisible  by  13,  if  9  times 
the  units  digit  equals  the  number  formed  by  the  other  two 
digits. 

33.  A  number  formed  by  writing  any  units  digit  and 
placing  before  it  double  the  units  digit  is  always  divisible 
by  3  and  7. 

34.  A  number  of  2  or  3  digits  is  divisible  by  7,  when  the 
units  digit  is  one-ninth  of  the  part  on  the  left. 

35.  A  number  of  3  digits  is  divisible  by  7  when  twice 
the  hundreds  digit,  added  to  the  number  formed  by  the 
tens  and  units  digits  is  divisible  by  7. 

36.  If  a  number  be  diviiiible  by  11,  the  number  formed 
by  writing  its  digits  in  reverse  order  is  also  divisible 
by  11. 

37.  A  reversible  number,  consisting  of  2n — 1  digits  is 
divisible  by  11,  if  the  remainder  on  dividing  the  tirst  n 
digits  by  11  is  one-half  of  the  nth  digit. 

38.  The  difference  between  the  s<|uare  of  a  number  of 
two  digits  and  that  of  the  number  formed  by  reversing 
these  digits'  is  divisible  by  99. 

39.  To  multiply  a  number  by  25  affix  two  zeros  at  the 
right,  and  divide  by  4. 

40.  To  multiply  a  number  by  125,  affix  three  zeros  at 
the  right,  and  divide  by  8. 

41.  To  multiply  a  number  by  125,  allix  two  zeros  at 
the  right,  and  increase  this  result  by  ]  of  itself, 

42.  To  multii)ly  a  number  by  328,  multiply  tirst  by  8; 
multiply  this  product  40,  and  take  the  sum  of  the  two 
products. 
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43.  Show   how   to  multiply  a   iiuiiibeT   by    121728144, 
using-  three  lines  of  partial  products. 

44.  The  product  of  any  three  consecutive  numbers,  in- 
creased by  the- middle  number,  is  a  perfect  cube. 

45.  The  sum  of  any  fraction  and  its  reciprocal  is  greater 
than  two. 

46.  The  difference  of  the  squares  of  two  consecutive 
numbers  is  equal  to  the  sum  of  the  numbers. 

47.  The  square  of  any  whole  number  ending-  in  5  may 
be  found  thus  : — Strike  off  the  5,  find  the  product  of  the 
resulting-  number  and  the  next  consecutive  whole  number, 
and  affix  25  to  this  product. 

48.  The  square  of  any  mixed  number,  of  which  the 
fractional  part  is  i  may  be  found  as  follows  : — Find  the 
product  of  the  whole  number  and  the  next  consecutive 
number,  and  affix  the  fraction  i  to  this  product. 

49.  Show  that  J^  produces  a  recurring-  decimal  with  a 
two-dig-it  period. 

50.  Show  that  r^y-^  produces  a  recurring-  decimal  with  a 
three-dig-it  period. 

51.  Show  that  -^-g-g-  produces  a  recurring-  decimal  with 
a  five-dig'it  period. 

52.  ShoAY  that  -^t|4|^  produces  a  recurring-  decimal  Avith 
a  five-dig-it  period. 

53.  Show  that  wt  (  =  ^4t)  produces  a  recurring  decimal 
with  a  three-digit  period. 

54.  Show  that  ^i^j  produces  a  recurring  decimal  with  a 
five-digit  period. 

55.  Show  that  -^-^  produces  a  pure  repetend  Avith  a 
seven-digit  period. 

56.  ShoAv  that  ^-^-^-3^-^^  produces  a  pure  repetend  with 
an  eight-digit  period. 

57.  Show  that  .^^f^l^j  produces  a  pure  repetend  with  a 
nine-digit  period. 

58.  Show  that  ^UmU  pi'oduces  a  recurring  decimal 
with  a  thirteen-digit  period. 

59.  ShoAv  that  the  numljcr  of  places  in  a  repetend,  when 
the  denominator  of  the  common  fraction  producing  it  is  ai 
prime,  is  always  equal  to  the  number  of  units  in  the  de/ 
nominator,  less  1,  or  to  some  factor  of  this  number.  ' 
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60.  A  number,  Avliose  dig-its  are  all  9's,  is  either  a  mul- 
tiple of  11,  or  is  2  less  than  a  multiple. 

61.  Show  that  a  fraction  whose  denominator  is  of  the  form 
10"  +  1,  and  whose  numerator  is  unity,  produces  a  repetend 
with  a  2n-dig-it  period. 

02.  The  nunil)er  of  tig'ures  in  a  i-eijetend  cannot  exceed 
the  number  of  units  in  the  denominator  of  the  common 
fraction  producing-  it,  less  1. 

C)H.  Reduce  i  to  a  repeating-  decimal,  and  hence  show 
that  a  number  consisting-  entirely  of  nines  must  contain  at 
least  six  digits  before  it  is  exactly  divisible  by  7.  Also^ 
show  that  a  number  consisting-  of  six  one's  is  divisible 
by  7. 

64.  How  many  dig'its  must  there  be  at  least  in  a  number 
consisting-  entirely  of  4's,  so  that  it  may  be  exactly  divisi- 
ble by  7? 

65.  What  is  the  least  immber  of  dig-its  greater  than  six, 
which  must  be  in  a  number  consisting  entirely  of  4's,  so 
that  it  may  be  exactly  divisible  by  7? 

(j(}.  Prove  that  a  number  consisting  entirely  of  9's 
must  contain  16  digits  to  he  exactly  divisible  by  17. 

67.  Prove  that  a  number  consisting  entirely  of  I's 
must  contain  28  digits  to  be  exactly  divisible  by  29. 

6S.  AVhy  does  a  proper  fraction  Avhose  denominator  is 
37,  a  prime  number,  repeat  after  three  decimal  places  ? 

69.  In  reducing  j\  to  a  repetend,  when  we  obtain  the 
remainder  16  we  have  found  one-half  of  the  repetend,  and 
the  remaining  half  may  be  found  by  subtracting  the  terms 
of  the  lirst  half  respectively  from  9. 

70.  When  10^"  is  divided  by  17  the  remainder  is  1. 

71.  AVithout  dividing,  show  that  37  is  a  factor  of 
71824963214. 

72.  Given  -^J.  =.0588235294117-647,  shoAv  how  to  find  /v 
by  a  short  method. 

73.  Show  that  ,,,^,,  produces  a  recurring  decimal,  with 
not  less  than  a  67-dig-it  ])eriod.  (It  gives  a  268-digit  period). 

74.  Show  that  /'.  "^^'i^^  produce  a  recurring  decimal  of 
not  less  than  23  digits. 

75.  Why  does  the  sipiare  root  of  87  produce  a  non- 
f.erminating,  non-re])eating  decimal  ? 
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76.  In  redncing'  a  proper  fraction  to  a  recurring-  decimal, 
the  denominator  being-  prime  to  10,  show  that  when  in  the 
process  of  division  a  remainder  is  produced  which  is  equal 
to  the  ditference  betAveen  the  numerator  and  denominator 
of  the  fraction,  one-half  of  the  period  has  been  found  ;  and 
the  remaining-  half  of  the  period  may  be  found  b\r  sub- 
tracting in  succession  each  dig-it  found  from  9. 

Solution. — Let  1-represent  the  fraction    n  the  number 
b 

denoted  by  the  partial  quotient  when  the  remainder  b  -  a 

has  been  found,  r  the  number  of  digits  in  n. 

b  -  a  a 

n  +  -,—     n  +  1  -  ,- 
a  b  b 


Then-,-  = 


b  IC'  10'-       . 

b-a 


10^- 

(10'-l)-n  +  i 
n  b 

77.  Change  ^^^  into  a  recurring  decimal,  obtaining  only 
one  digit  by  dividing  by  13. 

78.  Change  -t  into  a  recurring  decimal,  obtaining  only 
one  digit  by  dividing  by  17. 

79.  Change  \t  into  a  recurring  decimal,  obtaining  only 
2  digits  by  dividing  by  17. 

80.  Change  -J,.;  into  a  recurring  decimal,  obtaining  only 
1  digit  by  dividing  by  23. 

81.  Find  the  quotient  "of  12  millions  by  17,  obtaining 
only  1  digit  by  dividing  by  17. 

82.  Any  power  of  an  even  number  is  even,  and,  con- 
versely, the  root  of  an  even  number,  Avhich  is  a  complete 
power,  is  even. 

83.  A  number  consists  of  two  digits  ;  another  number 
is  formed  by  reversing  the  digits.  One  digit  of  the 
difference  between  the  tAvo  numbers  being  4,  find  the 
other. 
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84.  Any  power  ol'  an  odd  iiuiulx-r  is  odd,  and,  con- 
vei'sely,  the  root  of  an  odd  number,  which  is  a  complete 
power,  is  odd. 

85.  In  finding-  the  product  of  two  ininiher.s,  why  are  the 
partial  prod  acts  *placed  in  a  diag-onal  column? 

86.  In  multiplying-  one  number  by  another  we  can  ob- 
tain the  partial  products  in  any  order  we  please,  and 
arrive  at  the  true  result. 

87.  Multiply  4G'J87  by  4907,  begfinning-  with  the  4  of  the 
multiplier  ;    then  using-  the  9,  and  so  on. 

88.  Explain  clearly  the  reasons  for  the  different  steps 
in  a  problem  in  long-  division. 

89.  Prove  that  any  number  containing-  7  digits  is  greater 
than  tlie  square  of  any  number  containing-  3  digits. 

Hence  show  tluvt  the  scpiare  of  the  number  represented 
by  the  3  right-hand  digits  of  any  number  containing  7 
digits  is  less  than  the  number  of  units  represented  by  the 
remaining  4  digits. 

90.  Every  time  a  remainder  is  olitained  in  the  process  of 
extracting  the  square  root  of  a  number,  what  kind  of  a 
number  has  been  subtracted  from  the  original  number? 

91.  Between  what  numbers  do  the  successive  complete 
remainders  indicate  the  differences,  in  the  process  of 
finding  the  square  root  of  a  number? 

92.  Between  what  numbers  do  the  successive  complete 
remainders  indicate  the  differences,  in  the  process  of  find- 
ing the  cube  root  of  a  number  ? 

93.  In  long  division,  if  we  neglect  to  introduce  into  the 
work  at  the  proper  time  the  successive  digits  of  the  divi- 
dend, we  can,  by  neglecting  in  order  the  successive  digits 
of  the  divisor,  beginning  at  the  right,  obtain  a  certain 
number  of  digits  in  tlie  (inotient. 

Show  that  this  princii)le  will  hold  in  a  case  in  square 
root,  after  a  nuinlxu'  of  digits  in  the  square  root  has  been 
obtained   by  the  ordinary  method. 

Example. — Extract  the  square  root  of  11  to  10  decimal 
places:  first  find  7  digits  in  the  answer  by  the  ordinary 
mcitliod,  and  then  use  contracted  division. 

94.  A  prinu;  number  cannot  divide  the  i)roduct  of  two 
factors  without  dividing  at  least  one  of  the  factors. 
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95.  A  number  cannot  be  resolved  into  prime  factors  in 
more  ways  than  one. 

96.  If  any  number  divides  two  otlier  numbers,  it  Avill 
divide  tlie  sum  or  difference  of  any  multiples  of  those 
numbers. 

97.  Multiply  46-493278  by  3-2946,  correct  to  four  deci- 
mal places^  and  explain  why  the  following  method  will 
generally  give  the  correct  result : 

Place  down  the  partial  products  as  far  as  the  fourth 
decimal  places,  thus  :  46-493  x  -2,  is  all  of  the  one  partial 
product  that  we  keep.  In  carrying,  lind  the  product  in 
the  fifth  place ;  if  this  product  is  less  than  5  carry  0  to  the 
fourth  place,  if  between  15  and  24  inclusive,  carry  2,  and 
so  on.  Add  the  partial  product  thus  obtained,  and  the  re- 
sult will  generally  be  correct. 

98.  Divide  59-4687  by  47-32548,  correct  to  5  decimal 
places. 

Use  47-3254  for  first  divisor  instead  of  placing  a  0 
after  the  7  in  the  dividend,  and  go  back  one  place  in  the 
divisor  to  see  what  should  be  carried  to  the  product  of  4 
and  the  first  digit  in  the  quotient. 

Use  47-325  for  second  divisor  instead  of  bringing  down 
a  0  from  the  dividend  and  back  to  the  4  in  the  divisor  to 
see  what  should  be  carried  to  the  product  of  5  and  the 
second  digit  in  the  quotient. 

Continue  this  operation  as  far  as  possible,  employing  the 
same  rule  for  carrying  as  you  have  used  in  example  97. 
Explain  the  process. 

99.  Show  without  dividing  that  Jy,  when  reduced  to  a 
repetend,  gives  the  digits  in  order  with  the  omission  of  8. 

100.  In  our  ordinary  system  of  notation  the  value  of  any 
digit  is  increased  ten-fold  by  removing  one  place  to  the 
left.  How  many  units  would  be  indicated  by  23,  if  the 
value  of  a  digit  Ije  increased  eight-fold  by  removing  one 
place  to  the  left  ? 

Note. — A  number  in  which  tlie  value  of  each  digit  increases  eight- 
fold by  removing  one  place  to  the  left,  is  said  to  be  expressed  in  the 
scale  of  radix  eight. 

101.  How  many  units  are  expressed  by  123  in  the  scale 
of  radix  4  ? 
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102.  How  many  units  are  expressed  by  10101  in  the 
scale  of  radix  5  ? 

103.  Express  in  ordinary  scale  12o4r)  Avhich  is  in  the 
scale  of  6. 

104.  Divide  125  by  4  ;  divide  the  qaotient  by  4  ;  divide 
the  second  quotent  by  4.  Show  that  125  =  1x4-^+3x4-+- 
3x4  +  1. 

105.  Express  125  in  the  scale  of  radix  4. 

106.  Express  12345  in  the  scale  of  radix  5. 

107.  Express  52361  in  the  scale  of  radix  tAvclve. 

108.  Express,  in  the  ordinary  scale,  the  number  4321, 
Avhich  is  in  the  scale  of  7. 

lO'J.  Add  4678,  5236,  7134,  8216,  which  are  in  the  scale 
of  9,  and  express  the  result  in  the  scale  of  ten. 

110.  Subtract  4136  from  7014,  each  number  being  in  the 
scale  of  9  ;  express  the  remainder  in  the  scale  of  ten. 

111.  Multiply  1687432  by  6,  each  naml)er  being  in  the 
scale  of  9  ;  give  the  result  in  the  scale  of  ten. 

112.  Multiply  41625  by  254,  each  number  being  in  the 
scale  of  7  ;  give  the  result  in  the  scale  of  7. 

113.  Square  the  number  425,  in  the  scale  of  6  ;  give  the 
result  in  the  scale  of  6. 

114.  Divide  1738  by  144,  in  the  scale  of  9;  give  the 
quotient  in  the  scale  of  9. 

115.  Divide  1000002  by  110,  in  the  scale  of  4;  give 
the  quotient  in  the  scale  of  4. 

116.  Form  the  multiplication  table  up  to  six  times  in  the 
scale  of  radix  7. 

117.  Write  down  the  first  ten  numbers  in  the  scale  of  2. 

118.  Any  nuniljer  in  the  scale  of  7,  Avhen  divided  by  6 
gives  the  same  remainder  as  the  sum  of  its  digits  divided 
by  6. 

119.  How  can  a  grocer  in  one  weighing  with  a  balance 
ol)tain  3|  pounds  of  sugar,  if  the  only  Aveights  he  has  at 
his  dis]Josal  are  a  i,  1^  and  4  pound  weight  respectively? 

120.  How  can  a  grocer,  by  using  not  moi-e  than  one  of 
each  of  the  weights,  1,  2,  4,  8,  Ki,  32  i)oiinds  respectively, 
weigh  at  one  time  51  pounds  of  sugar? 

121.  P.y  using  not  more  than  one  of  each  of  the  following 
weights:  1,  3,  3-,  3-',  etc.,  pounds,  how  can  a  grocer  weigh 
427  pounds  at  one  weighing  ? 
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122.  Every  power  of  G  necessarily  ends  with  6. 

123.  The  product  of  2  numbers,  differing-  by  2,  is  one  less 
than  the  square  of  the  intermediate  number. 

124.  Show  that  if  any  number  which  is  a  perfect  square 
be  divided  by  3,  it  can  never  leave  2  for  a  remainder. 

125.  Show  that  the  square  root  of  3  differs  from  If  by 
less  than  J^ . 

126.  The  square  of  12345  is  152399025.  Find  the  square 
of  12344,  without  going-  through  the  ordinary  operation  of 
multiplication. 

127.  Explain  the  following  method  of  determining  in 
which  hand  a  person  has  the  even  number  of  coins,  know- 
ing that  the  person  has  an  even  number  in  one  hand  and 
an  odd  number  in  the  other. 

"  Desire  the  person  to  multiply  the  number  in  the  right 
hand  by  any  even  number  whatever,  and  that  in  the  left 
by  any  odd  number  ;  then  bid  him  add  together  the  two 
products,  and  if  the  whole  sum  be  odd,  the  even  num- 
ber will  be  in  the  right  hand,  if  the  sum  be  even,  in  the 
left." 

128.  If  we  take  any  tAvo  numbers,  then  either  one  of 
them,  or  their  sum^  or  their  difference,  is  divisible  by  3. 

129.  If  we  take  any  term  of  th«  series,  l^,  2|,  3^,  4|, 
etc.,  in  Avhich  the  whole  numbers  and  the  numerators  are 
the  successive  natural  numbers,  and  the  denominators  the 
successive  odd  numbers,  beginning  with  3,  and  convert  it 
into  an  improper  fraction,  the  numerator  and  denomina- 
tor will  represent  two  sides  of  a  right-angled  triangle,  of 
which  the  hypothenuse  would  be  represented  by  the  num- 
ber greater  than  the  numerator  by  1. 

Thus  4|-  =  -*/,  gives  the  sides  9,  40,  41.     Explain. 

130.  Investigate  the  reason  for  the  following  rale  for 
dividing  a  number  by  365  : — 

Move  the  decimal  point  in  the  number  two  places  to 
the  left  and  divide  by  4  ;  then  divide  this-  quotient  by 
11,  then  this  last  quotient  by  20;  then  again  by  11  and 
20  in  the  same  way,  and  so  on  by  11  and  20  continu- 
ally until  the  required  degree  of  accuracy  is  reached  : 
then  the  sum  of  all  these  quotients  Avill  be  the  quotient  re- 
quired. 
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131.  In  dividing-  by  73000  it  is  advantageous  to  do  so 
by  tlie  following  method  : — 

Having  Avritten  down  the  number  to  be  divided  Ave 
write  under  it  one-third  of  itself,  then  one-tenth  of  this 
second  number,  neglecting  remainders,  and  lastly  one- 
tenth  of  this  third  number.  The  sum  of  these  four  num- 
bers with  the  last  five  figures,  reckoned  as  decimals,  will 
be  the  quotient  required. 

Establish  the  correctness  of  the  method. 

To  what  extent  can  its  accuracy  be  depended  upon  ? 

Indicate  a  slight  extension  of  the  method  which  will 
enable  any  required  degree  of  accuracy  to  be  attained. 

132.  Prove  the  correctness  of  the  following  approximate 
method  of  dividing  a  number  by  73  : 

Multiply  the  number  by  137  ;  subtract  jij^y  of  the  pro- 
duct, and  point  off  four  decimal  places. 

133.  To  divide  a  number  by  137  ; 

Multiply  the  numl)er  by  73  ;  subtract  j^oo  of  the  pro- 
duct, and  point  off  four  decimal  places. 

134.  If  a  is  a  little  less  than  the  cube  root  of  a  number 

2N  +  d^ 
N,  then  ^ — 9-^^,  is  a  closer  approxmiation. 

135.  By  successive  applications  of  the  principle  in  ex- 
ample 134,  find  the  cube  root  of  5,  true  to  3  decimal 
places. 

13G.  The  square  of  the  sum  of  a  series  of  the  natural 
numbers,  beginning  witii  1,  is  equal  to  the  sum  of  the 
cubes  of  the  same  numbers. 
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PROBLEMS  SELECTED  FROM  TORONTO  UNI- 
VERSITY MATRICULATION  PAPERS. 

1.  The  value  of  the  old  Sj)anish  dollar  (which  was  the 
unit  of  exchange  between  England  and  America),  was 
4s.  6d.  sterling-,  but  gold  became  the  standard  of  the  U.  S. 
currency  by  the  acts  of  1834-7,  which  made  the  gold  eagle 
weigh  258  grains,  being  nine-tenths  line.  The  English 
coinage  is  of  metal  22  carats  fine,  40  pounds  being  coined 
into  1869  sovereigns.  With  these  data  explain  why  the 
bank  par  of  exchange  between  New  York  and  London  is 
said  to  be  1091. 

2.  Prove  the  following  rule  for  computing  interest  at 
six  per  cent,  per  annum  for  a  period  of  months  and  days, 
the  substance  of  which  was  given  in  the  Leader  of  March 
11,  1865. 

Multiply  the  number  of  months  by  5,  and  add  one-sixth 
the  number  of  days  ;  multiply  this  sum  by  the  principal 
expressed  in  dollars  ;  the  result  will  be  the  interest  ex- 
pressed in  mills. 

3.  A  tradesman  who  gives  six  months'  credit  abates  5 
per  cent,  for  cash.  Find  the  rate  of  interest  in  order  that 
this  may  be  the  true  discount. 

4.  "We  are  advised  by  telegraph  that,  on  Friday, 
United  States  Five-Twenties  were  sold  at  the  London  Stock 
Exchange  for  68|-  gold.  The  same  class  of  securities 
brought  here  110^  currency.  Taking  the  average  gold 
premium  at  fifty  per  cent.,  and  adding  the  par  of  ex- 
change, which  is  about  eight  per  cent.,  the  reader  can 
calculate  for  himself  that  68^  gold  in  London  is  pretty 
near  llOi  currency  in  New  York,  or,  more  exactly  speak- 
ing llOf."  New  York  Times,  Tuesday  Aug.  21,  1866. 

Give  a  full  explanation  of  the  preceding  extract. 

5.  A  grocer  buys  150  pounds  of  coffee  at  14  cents  per 
pound,  and  39  pounds  of  chicory  at  6  cents  per  pound  ;  he 
pays  an  import  duty  of  12|  per  cent,  ad  valorem,  and 
mixes  and  sells  them  at  25  cents  per  pound,  but  by  the 
use  of  a  false  balance  gains  \  ounce  on  every  apparent 
pound  sold.     Find  the  profit  per  cent,  made  on  his  outlay. 

21 


316  ARITHMETIC. 

6.  By  the  Canadian  Statute  it  is  provided  that  the  silver 
coins  of  tlie  Canadian  currency  sliall  bear  the  same  rela- 
tion to  the  pound  currency  that  the  sterling  silver  coins 
bear  to  the  pound  sterling",  being  also  of  the  same  standard 
of  fineness.  Sterling  silver  is  92.5  per  cent,  line,  and 
from  one  pound  troy  of  this  metal  are  coined  G6  shillings. 
The  pound  sterling  is  said  to  be  equal  to  £1  4s.  4d.  cur- 
rency, or  $4.86|,  the  pound  currency  being  $4.  In  Martin  & 
Trubner's  "Currency,"  the  Canadian  ten  cent  piece  is 
said  to  weigh  38-42  grains  and  to  be  -^^  fine,  but  an  an- 
alysis by  Prof.  Croft  shows  that  the  fineness  is  that  of 
sterling.  The  American  mint  asserts  the  value  of  this 
piece  to  be  about  9|-  cents,  their  dollar  containing  345 -G 
grains  pure  silver. 

,  Examine  the  consistency  of  these  statements. 

7.  Two  persons,  A  and  B,  borrow  iB300  on  joint  mort- 
gage from  a  building  society,  A  taking  200  and  B  100,  the 
amount  being  repayable,  principal  and  interest,  by  equal 
monthly  instalments,  to  which  A  and  B  contribute  projior- 
tionally.  After  a  few  payments  have  been  made,  they 
desire  to  borrow  each  |200  additional  and  propose  to 
merge  the  old  debt  and  the  new  into  a  single  mortgage 
for  $700,  whereupon  the  account  stands  thus  ; 

Amount  recjuired  to  pay  off"  old  mortgage.  .$245 

"        of  new  loan 400 

Surplus 55 

|700 

Discuss  the  interest  which  each  has  in  this  surplus  of 
$55,  and  the  ])roportion  in  wliicl  they  should  contribute 
to  the  instalments  payable  in  future. 

8.  A  quantity  of  pulp,  filling  h  trough  3  feet  deep,  10 
feet  7  inches  long,  and  11  inches  wide,  is  made  into  paper 
of  the  same  width  and  of  such  a  thickness  that  12  sheets 
would  measure  a  quarter-incli.  Find  tlie  length  of  the 
paper  made,  the  pulp  losing  |  of  its  bulk  in  manufacture. 

9.  Explain  what  is  mcniit  by  interest  and  discount. 
Find  the  time  for  Avhich  the  discount  on  a  certain  sum  of 
money  will  be  equal  to  the  interest  on  the  same  sum  for  a 
year ;  the  rate  of  interest  in  both  cases  being  5  per  cent. 
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10.  Two  persons,  A  and  B,  start  from  the  same  corner  of 
a  rectangular  field  to  race  around  it  in  opposite  directions, 
A  giving  B  31^/2  yards'  start.  A's  speed  is  greater  than 
B's  by  one-tenth,  and  he  has  not  reached  the  opposite 
corner  by  llv2  yards  when  he  meets  B.  Prove  that  the 
area  of  the  field  cannot  be  greater  than  6050  yards,  nor  its 
diagonal  less  than  110  yards. 

11.  The  Sovereign  weighs  123-275  grains,  being  of  22 
carats,  and  the  Napoleon  (20  francs)  weighs  99-561  grains, 
being  nine-tenths  fine.  It  is  proposed  to  coin  a  piece  of 
twenty-live  francs,  and  to  make  this  and  the  sovereign 
interchangeable.  Supposing  that  the  relative  alteration 
in  the  standards  of  the  two  countries  is  to  be  the  same,  how 
can  this  be  done  with  the  least  disturbance  of  the  coinages, 
and  what  Avill  be  the  weight  of  the  pure  gold  in  each  ? 

The  Chancellor  of  the  Exchequer  is  reported  {Times, 
June  7),  to  have  said  that  by  retaining  one  grain  out  of 
each  sovereign  (that  is — diminishing  its  weight  by  one 
grain)  by  way  of  seignorage,  it  would  be  identical  with 
the  25-franc  piece.  Is  this  so?  If  not,  what  did  the 
Chancellor  probably  mean  ? 

12.  What  IS  meant  by  "  the  funds  ?"  Explain  why  the 
English  funds  rose  on  the  birth  of  the  Prince  Imperial  of 
France. 

A  person  holds  stock  in  the  English  31  per  cents.,  which 
are  at  98,  to  the  amount  of  £1500  sterling.  This  he 
transfers  to  Canadian  Government  6  per  cents.,  which  are 
at  105.  Find  the  alteration  in  his  income  in  dollars,  if  one 
pound  sterling  is  worth  $4.87. 

13.  Explain  the  distinction  between  simple  and  com- 
pound interest,  and  between  interest  and  discount. 

What  rate  per  cent,  per  annum  interest  is  discount  on  a 
note  for  one  year  at  7  per  cent.  ? 

What  rate  per  cent,  per  annum  interest  (compound)  is 
discount  on  a  note  for  half  a  year  at  o|-  per  cent.  ? 

14.  Find  the  present  value  of  a  $1000  Government  de- 
benture with  coupons  for  semi-annaal  payments  of  interest 
at  7  per  cent,  attached,  the  debentures  to  mature  at  the 
end  of  3  years,  when  I  want  8  per  cent,  interest  for 
money,  interest  also  payable  semi-annually. 
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15.  The  following  is  the  rule  given  in  tlie  LilavaU  for 
finding  the  square  of  a  number  : — 

"Place  the  square  of  the  last  digit  over  the  number  ; 
and  the  rest  of  the  digits  doubled  and  multiplied  by  the 
last  are  to  be  placed  above  them  respectively ;  then  re- 
peating the  number  with  the  omission  of  the  last  digit, 
perform  the  same  operation  (and  take  the  sum  of  these 
numbers) ;  thus  to  find  the  square  of  297, 

4 

36 
81 
28 
12  G 

49_ 

297 


88209."— PertcocA:'s  Arithmetic. 
Investigate  the  reason  for  this  rule. 

16.  A  grocer  buys  a  stock  of  tea,  and  sells  |  of  its  nomi- 
nal amount  at  84  cents  per  pound,  thus  clearing  $190;  he 
now  calculates  that  if  he  sells  the  remainder  at  87  cents 
per  pound  he  will,  on  the  whole,  make  30  per  cent,  on  his 
outlay.  But  he  has  forgotten  to  take  into  account  a  loss  of 
weight  of  two  per  cent,  by  waste  in  handling.  How  much 
less  cash  will  he  receive  than  he  expected  ? 

17.  A  person  buys  a  quantity  of  tea  in  New  York  at  90 
cents  per  pound,  when  gold  is  at  250,  and  pays  a  duty  on 
it  of  20  per  cent,  in  bringing  it  into  Canada.  He  sells  it 
when  greenbacks  have  risen  to  60,  for  silver  on  which 
there  is  4  per  cent,  discount  in  buying  Canadian  bills 
(gold  in  the  purchase  of  them  being  at  one  per  cent,  pre- 
mium in  New  York).  Find  the  rate  at  which  he  sells,  so 
as  to  make  ten  i)er  cent,  on  the  outlay. 

18.  A  person  i»nys  in  British  gold  coin  for  an  English 
acre  of  land,  at  the  rate  of  ten  francs  per  metre.  What 
weight  in  gold  does  he  give,  supposing  an  English  sov- 
ereign to  be  $4.8('),  ;ind  the  nlloy  to  be  worth  one-tenth 
pjirt  of  the  gold,  a  French  metre  being  39-38  inches  and 
a  franc  17  cents,  the  gold  in  the  sovereign  weighing  110 
grs.  and  the  alloy  10  grs.  ? 
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19.  A  person  parchases  a  quantity  of  goods  in  Liver- 
pool for  £37  10s.  sterling-^  and  sells  in  Montreal  for  £G5 
Canadian  currency  ;  he  pays  in  Montreal  an  ad  valorem 
duty  of  41  per  cent.  Neg-lecting  other  incidental  expenses, 
what  is  the  gain  per  cent.,  supposing  a  pound  sterling  to 
be  worth  U.87  ? 

20.  A,  B  and  C  engage  in  trade  ;  A  contributes  £150^  B 
£200  and  C  £250.  At  the  end  of  two  years  A  draws  £100, 
and  one  year  after  B  draws  £150.  When  the  partnership 
is  wound  up  at  the  end  of  four  years,  it  is  found  that  there 
is  to  the  credit  of  the  firm  the  sum  of  £1000.  Are  the 
data  sufficient  to  enable"  us  to  make  an  equitable  distri- 
bution? Give  reasons  for  your  answer.  If  sufficient, 
determine  the  amount  to  which  each  is  entitled. 

21.  Explain  the  common  system  of  numerical  notation. 
If  the  decimal  point  in  any  number  be  moved  one  place 

to  the  left,  and  then  again,  and  so  on,  and  the  numbers 
thus  formed  be  added  together,  the  sum  is  the  result  of 
dividing  the  original  number  by  nine. 

22.  Sterling  gold  is  22  carats  iine_,  and  from  40  pounds 
of  it  ai-b  coined  1869  sovereigns.  Jewellers'  gold  is  18 
carats  fine.  An  ornament  made  of  the  latter,  and  weigh- 
ing 22  ounces,  was  sold  at  an  advance  of  two-thirds  of  its 
value  by  weight,  and  the  jeweller's  profit  was  equivalent 
to  £l^§f  per  ounce  on  the  pure  gold  contained  in  it. 
What  was  the  charge  for  workmanship,  disregarding  the 
value  of  the  alloys  ? 

23.  To  divide  a  number  by  a  divisor  111 (where 

1  is  repeated  any  number  of  times),  remove  the  decimal 
point  in  the  number  as  many  places  to  the  left  as  there 
are  one's  in  the  divisor ;  repeat  this  operation  successively, 
and  add  together  the  numbers  thus  formed,  then  subtract 
the  number  which  is  their  sum  from  the  same  number 
with  the  decimal  point  removed  one  place  to  the  right. 

Prove  the  above  rule. 

24.  A  grocer  has  two  kinds  of  tea  which  cost  him 
seventy  and  eighty-five  cents  a  pound  respectively,  and 
mixes  them  in  the  proportion  of  two  pounds  of  the  former 
to  one  of  the  latter.  At  what  price  should  he  sell  the  mix- 
ture in  order  to  realize  thirty  per  cent,  profit  J'' 
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25.  Find  the  square  root  of  3  to  twelve  places  of  dcid- 

1  1  +   '3 
mals  and  deduce  the  values  of  ~^>  . — ^»  JO-SS. 

\'o   1  —  yd 

26.  The  value  of  a  diamond  (brilliant  cut)  varies  as  the 
square  of  its  weight,  and  a  diamond  of  one  carat  is  worth 
£16;  find  the  value  of  the  Koh-i-nor,  which  weighs  102^ 
carats. 

27.  The  Yorkshire  coal  field  extends  over  940  square 
miles,  with  an  average  depth  of  seam  70  feet ;  coal  is 
about  1|-  times  as  heavy  as  water,  of  which  a  cubic  foot 
weighs  1000  ounces.  The  annual  consumption  of  coal  in 
Great  Britain  being  80  millions  of  tons,  how  many  years 
will  this  field  furnish  the  supply  at  that  rate? 

28.  Find  the  present  worth  of  a  promissory  note  of 
$728,  due  2  years  hence  (a)  at  simple  interest,  (h)  at  com- 
pound interest,  money  being  at  6  per  cent. 

29.  A  person  holds  $4000  of  Bank  of  Toronto  stock,  and 
directs  a  broker  to  dispose  of  it,  and  invest  the  proceeds 
in  Ontario  Bank  stock,  after  deducting  his  commission. 
The  broker  sells  at  179  and  buys  at  107,  and  charges  one- 
third  per  cent,  commission  for  each  transaction.  How  is 
the  income  of  the  owner  affected,  supposing  the  Bank  of 
Toronto  to  pay  twelve  and  the  Ontario  Bank  eight  per 
cent,  per  annum  ? 

30.  A  dealer  sells  at  a  profit  of  25  per  cent.  His  pur- 
chaser fails,  paying  75  cents  on  the  dollar.  How  much 
per  cent,  does  the  dealer  gain  or  lose  ? 

31.  A  person  bouglit  an  amount  of  tea  at  the  rate  of  8 
pounds  for  5  dollars,  and  sold  half  of  it  at  the  rate  of  5 
pounds  for  3  dollars,  and  found  he  was  losing  money.  He 
then  sold  the  remainder  at  3  pounds  for  2  dollars,  and  on 
the  whole  transaction  gained  61.  AVhat  was  the  loss  per 
cent,  on  the  first  sale,  and  the  gain  per  cent,  on  the  last? 

32.  A  person  has  three  notes,  one  for  a  certain  amount, 
and  each  of  the  others  for  half  as  much,  and  all  three  due 
in  twelve  m(^nths  ;  ho  gets  the  note  for  the  largest  sura 
discounted  at  10  per  cent.,  and  the  two  others  at  8  per 
cent,  and  12  per  cent.,  res})e('tively,  and  finds  that  the 
sum  of  these  two  discounts  is  less  tli.in  the  discount  on 
the  other  note  by  13^"/^.     Find  tlic  anidunts  of  the  notes. 
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33.  A  ladder,  100  feet  long-,  stands  in  a  vertical  position 
against  a  tower.  Hoav  much  will  the  top  of  the  ladder  be 
lowered  by  draAving  out  its  foot  10  feet  in  a  horizontal 
plane  ? 

34.  Investigate  the  method  of  extracting  the  square 
root  of  any  number,  giving  reasons  for  the  successive 
steps  in  the  process.     Obtain  the  square  roots  of 

1746238;  59810432;  894651027; 

to  four  decimal  places.        t 

35.  Gold  is  purchased  in  New  York  to  the  amount  of 
3300  dollars  at  the  quotation  112  J.  It  is  then  brought  to 
Toronto,  where  it  is  all  expended  in  the  purchase  of  United 
States  currency  notes  at  the  quotation  88|.  These  notes 
are  then  expended  in  the  purchase  of  gold  at  the  quota- 
tion 111|.  How  much  was  gained  by  the  transaction, 
and  what  percentage  was  made  on  the  amount  originally 
laid  out  ? 

36.  Prove  the  rale  for  pointing  in  the  extraction  of  the 
cube  root  of  a  number. 

There  is  a  metal  cubical  box  of  96  feet  surface  and 
1|  ft.  thickness  ;  also,  three  solid  cubes  of  another  kind  of 
metal,  whose  surfaces  are  as  the  numbers  1,  4  and  9, 
and  whose  combined  weight  equals  that  of  the  box. 
Find  the  lengths  of  the  edges  of  the  cubes,  the  weight  of 
the  latter  metal  being  to  that  of  an  equal  bulk  of  the 
former  as  3  is  to  4. 

37.  $500  is  offered  by  a  building  society,  to  be  repaid 
in  two  annual  instalments  of  $285  dollars  each,  so  that  the 
debt  is  liquidated  at  the  end  of  two  years  from  the  pre- 
sent.    Find  the  society's  rate  of  interest. 

38.  A  bank  wishes  to  realize  4  per  cent,  interest  on  its 
discounting  operations.  Form  for  it  a  table  of  the  rates 
at  which  it  must  discount  notes  payable  in  30,  60  and  90 
days,  respectively. 

39.  A  person  who  holds  stock  in  the  bank  of  IMontreal, 
which  is  at  185^  to  the  value  of  $20,000,  sells  out  and  in- 
vests in  Eoyal  Canadian  bank  stock,  which  is  at  99.  If 
the  Montreal  bank  pays  a  dividend  of  10  per  cent.,  and  the 
Royal  Canadian  a  dividend  of  6  per  cent.,  find  whether 
his  income  is  increased  or  decreased,  and  to  what  extent. 
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40.  State  the  advantag-es  arising-  from  tlie  eraployuicnt 
of  Bills  of  Exchang-e.  Define  "  J^ar  of  Exchange'"  and 
"  Course  of  Exchang-e  ;"  mention  any  causes  that  influence 
the  latter. 

41.  Gold  is  quoted  at  113  in  Boston,  and  Nova  Scotia 
bank  notes  at  110 ;- American  gold  is  at  a  premium  of  3 
per  cent,  in  Nova  Scotia.  If  a  Halifax  merchant  wishes 
to  pay  a  Boston  creditor  $6000  American  currency,  deter- 
n.iine  whether  it  would  be  more  advantageous  to  remit 
gold  than  Nova  Scotia  currency,  and  how  much  (in  Nova 
Scotia  currency)  he  will  save  by  following  the  more  pro- 
fitable course. 

42.  A  grain  dealer  laid  out  a  certain  sum  in  oats,  25 
per  cent,  more  in  barlej^,  and  in  wheat  "20  per  cent,  more 
than  in  oats  and  barley  together ;  he  sold  tlie  oats  at  a 
profit  of  8  per  cent.,  the  wheat  at  a  profit  of  14  per  cent., 
and  the  barley  at  a  loss  of  5  per  cent_,  receiving  altogether 
$12829.20.  Find  the  amount  invested  in  each  kind  of 
grain. 

43.  A  man  holds  three  notes,  the  first  for  $1000  due 
April  1st;  the  second  $1600,  due  July  1st;  the  third 
$1200,  due  Sept.  1st.  He  has  them  exchanged  for  two 
others,  one  of  which  is  for  $2000  payable  May  1st.  Find 
when  the  second  note  matures. 

44.  A  person  borrows  $100  at  10  per  cent,  simple  in- 
terest, and  repays  the  same,  principal  and  interest,  in 
four  equal  quarterly  payments.  Find  the  amount  of  each 
payment. 

45.  A  me  reliant  becoming  embarrassed  compounds 
with  his  creditors  and  gives  them  forty  cents  on  the  dol- 
lar and  has  $5000  left  for  himself.  Had  he  made  an  as- 
signment and  given  up  everything  to  the  creditors  they 
Avould  have  received  forty- five  cents  on  the  dollar,  after 
paying  the  expenses  of  the  insolvency,  Avhich  would 
amount  to  one-tenth  of  the  whole  estate.  "  Find  the  assets 
and  liabilities  of  the  insolvent. 

46.  P>etween  2  and  3  o'clock  the  minute  hand  was  be- 
tween 3  and  4,  and  about  an  hour  afterwards  the  hour  ;uid 
minute  hands  had  changed  places.  What  was  the  exact 
time  at  the  first  observation  ? 
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47.  Define  interest  and  discuunt. 

What  rate  of  discount  is  equivalent  to  seven  per  cent, 
per  annum  interest  ? 

A  mercliant  discounts  with  a  bank  at  the  rate  of  seven 
per  cent,  per  annum  a  note  for  $950  at  three  months, 
bearing-  interest  at  eight  per  cent,  per  annum.  With 
what  amount  is  he  credited  ? 

48.  A  person  sells  $12000  of  Dominion  bank  stock  at 
112  and,  invests  the  proceeds  in  New  York  Central  rail- 
way stock  selling  at  98|.  What  yearly  dividend  should 
the'  latter  stock  pay  in  order  that  his  income  may  be  un- 
changed, the  Dominion  bank  paying  half-yearly  dividends 
of  four  per  cent.,  and  gold  being  quoted  at  112|  ? 

49.  A  at  his  death  leaves  $35,000  to  be  divided  between 
his  two  sons,  in  proportion  to  their  ages, on  the  elder  com- 
ing of  age.  Had  he  left  it  to  be  divided  in  proportion  to 
their  ages  on  the  younger  coming  of  age,  the  latter  would 
have  received  $1000  more  than  he  does.  Find  the  differ- 
ence in  their  ages. 

50.  A  is  engaged  to  do  a  piece  of  work  and  is  to  receive 
$3  for  every  day  he  works,  but  is  to  forfeit  one  dollar  for 
the  first  day  he  is  absent,  two  for  the  second,  three  for  the 
third,  and  so  on.  Sixteen  days  elapse  before  he  finishes 
the  Avork  and  he  received  $26.  Find  the  number  of  days 
he  is  absent. 

51.  Having  found  a  certain  namber  of  figures  in  the 
extraction  of  the  square  root  of  a  number,  show  how  we 
may  obtain  as  many  more,  less  one,  by  a  simple  process 
of  division. 

Example: — Find  the  square  root  of  265-32  to  within -a 
unit  of  the  fifth  decimal  place. 

52.  There  are  three  towns,  A,  B  and  C ;  the  road  from 
B  to  A  forming  a  right  angle  with  that  from  B  to  C.  A 
person  travels  a  certain  distance  from  B  tOAvards  A,  and 
then  crosses  by  the  nearest  way  to  the  road  leading  from 
C  to  A,  and  finds  himself  three  miles  from  A  and  seven 
from  C.  Arriving  at  A  he  finds  he  has  gone  further  by 
one-fourth  of  the  distance  from  B  to  C  than  he  would 
have  done  had  he  not  left  the  direct  road.  Required  the 
distance  of  B  from  A  and  C. 
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53.  On  a  railway  are  two  parallel  tracks;  on  one  of 
these,  trains  pass  a  certain  point  every  4!'-^^  minutes  ;  on 
the  other,  the  same  point,  every  52^  minutes.  A  train  on 
the  former  track  has  just  passed  this  point,  and  in  27|- 
minutes  one  on  the  latter  will  do  so.  Will  trains  on  these 
tracks  ever  pass  this  point  at  the  same  instant  ?  If  so,  in 
Avhat  time  from*  the  passage  just  mentioned  ? 

54.  Prove  the  following-  rule  for  finding-  approximately 
the  interest  on  81  for  any  number  of  days,  at  six  per  cent.: 
Divide  the  number  of  days  by  six  and  call  the  quotient 
mills. 

The  interest  on  a  certain  sum  of  money  for  73  days 
obtained  by  this  method,  differed  from  the  true  interest 
by  5  cents.     What  was  the  sum  of  money? 

55.  A  and  B  are  to  race  from  M  to  N  and  back  ;  A  moves 
at  the  rate  of  10  miles  an  hour,  and  gets  a  start  of  20 
minutes.  On  A's  returning  from  N  he  meets  B  moving 
towards  it,  and  one  mile  from  it ;  but  A  is  overtaken  by 
B  when  one  mile  from  M.  Find  the  distance  from  M  to  N. 

5C).  A  mortgage  dated  1st  January,  1872,  payable  in 
three  equal  annual  payments  of  f 200  each,  with  interest 
on  the  whole,  payable  half-yearly  at  six  per  cent.,  is  sold 
on  the  1st  July,  1872.  What  sura  must  the  jmrchaser  pay 
so  that  the  investment  may  be  worth  8  per  cent.? 

57.  The  captain  of  a  privateer  seeing  a  trading  vessel 
10  miles  a  head,  sailed  15  miles  in  direct  pursuit  of  her, 
and  then  observing  that  the  trader  steered  at  right  angles 
to  her  former  course,  changed  his  oavu  course  so  as  to 
overtake  her  without  changing  the  direction  of  his  ship's 
motion,  the  privateer  running  10  and  the  trader  7  miles 
an  hour.  Find  the  whole  distance  travelled  by  the  priva- 
teer before  overtaking  the  other,  and  the  time  occupied. 

58.  A  person  has  a  certain  amount  of  bank  stock  which 
he  sells  at  110^,  and  invests  the  proceeds  in  5  per  cents  at 
79|.  When  this  has  risen  5j  per  cent.,  he  purchases  the 
same  amount  of  the  original  stock  as  he  held  at  first  at 
10!)|_,  which  now  pays  8  per  cent.,  and  finds  that  while 
$110  remain  in  cash  his  income  has  fsillen  $8.  Find  the 
percentage  originally  i)aid  by  the  bank  stock,  allowing  i 
per  cent.  In'okerage  on  each  transaction. 
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59.  Three  laborers,  Avhose  rates  of  working-  are  equal, 
can  complete  a  certain  piece  of  work  in  three  hours,  work- 
ing tog-ether.  They  work  tog-ether  an  hour  when  one 
stops,  and  each  of  the  others  works  half  as  hard  again;  at 
the  end  of  the  second  hoar  another  stops,  and  the  re- 
maining one  works  half  as  hard  again  as  he  did  during 
the  second  hour.  If  in  each  successive  hour  he  increases 
his  rate  of  working  in  the  same  ratio,  in  what  time  will 
the  work  be  completed. 

60.  A  and  B  are  a  certain  distance  apart.  A  person  to 
Avhom  this  distance  is  known  has  two  foot-rules,  which 
have  expanded  uniformly  at  different  rates,  the  ditference 
in  their  lengths  being-  i  of  an  inch  ;  he  lays  off  a  certain 
distance  from  A  towards  B,  and  with  the  same  rule  lays 
off"  from  B  towards  A,  the  nominal  difference  between  the 
whole  distance  and  the  distance  first  laid  out,  and  notes 
the  distance  between  the  two  points  thus  found.  He  per- 
forms the  same  operation  with  the  second  rule,  and  finds 
the  distance  between  the  two  points  in  the  latter  case  to 
be  one  inch  less  than  in  the  former.  What  is  the  distance 
from  A  to  B  ? 

61.  Explain  the  carat  system  of  expressing  the  quality 
of  gold. 

What  is  the  quantity  of  standard  metal  contained  in 
21  lbs.  10  oz.  18  dwt.  12  grs.  of  gold  reported  worse  1 
carat  3|  grs.  ? 

62.  An  oarsman  finds  that  during  the  first  half  of  the 
time  of  roAving  over  any  course  he  rows  at  the  rate  of  five 
miles  an  hour,  and  during  the  second  half  at  the  rate  of 
four  and  a  half  miles.  His  course  is  up  and  down  a  stream- 
which  flows  at  the  rate  of  three  miles  an  hour,  and  he 
finds  that  by  going  down  the  stream  first  and  up  after- 
wards it  takes  him  one  hour  longer  to  go  over  the  course 
than  by  going  first  up  and  then  down.  Find  the  length 
of  the  course. 

63.  A  man  has  real  estate  from  which  he  receives  an 
income  at  the  rate  of  ten  per  cent.,  without  allowing  for 
taxes.  On  both  income  and  property  he  is  taxed  at  the 
rate  of  19|  mills  on  the  dollar.  At  what  rate  is  his 
property  taxed  altogether  ? 
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64.  Find  the  sinallest  sum  that  can  be  exactly  pnid 
Avith  both  shilling's  sterling"  and  currency,  one  pound 
sterling"  being-  worth  $4.84. 

65.  Bank  of  Commerce  stock  is  worth  120  and  pays  a 
dividend  of  8  per  cent,  per  annum.  Find  the  income  from 
100  shares,  and  the  amount  obtained  by  the  sale  of  them, 
allowing"  the  broker  a  commission  of  |-  per  cent. 

66.  A  g-rocer  mixes  40  g-allons  of  whiskey  at  75  cents, 
40  at  $1.50,  and  a  certain  number  of  gallons  at  one  dollar. 
After  keeping"  the  mixture  a  year,  by  selling  it  at  Si. 35  a 
gallon,  he  would  have  gained  twentj^  per  cent,  profit  and 
six  per  cent,  interest  on  his  capital ;  but  owing  to  a  leak- 
age he  gains  his  interest  and  16^  per  cent,  profit.  Find 
the  number  of  gallons  that  leaked  out. 

67.  A  man  is  to  row  over  a  certain  course  in  a  certain 
time.  By  rowing  at  the  rate  of  four  miles  an  hour  he 
would  arrive  5  minutes  too  late ;  and  by  rowing  at  the 
rate  of  five  miles  an  hour  he  would  arrive  10  minutes  too 
early.  Find  the  length  ol  the  course  and  the  time  of 
rowing. 

68.  A  room  is  20  feet  long,  16  ft.  Avide  and  12  ft.  high, 
with  openings  of  area  94  sq.  feet.  It  takes  as  much  plaster- 
ing as  another  room  Avhich  is  as  long  as  broad_,  10  ft. 
high,  and  whose  openings  have  an  area  of  70|  square  ft. 
Find  the  length  of  the  second  room. 

69.  $1200  is  to  be  distributed  among  A,  B  and  C.  From 
l)art  of  it  they  receive  equal  amounts,  and  of  the  rest  B's 
share  is  10  per  cent,  more  than  A's  share,  and  C's  is  10 
per  cent,  more  than  B's.  Altogether  B's  share  is  S^V^per 
cent,  more  than  A's,  and  Ti^  per  cent,  less  than  C's.  Find 
the  part  of  the  $1200  that  was  divided  cqunlly. 

70.  A  certain  amount  of  six  per  cent,  stock  at  95  is  sold 
out ;  and,  being  invested  in  the  7i  per  cents  at  a  certain 
price,  it  is  found  that  the  resulting  income,  after  deduct- 
ing an  income  tnx  of  one  per  cent,  is  tAvo  per  cent,  more 
than  tlie  prcA'ious  one,  after  deducting  an  income  tax  of  2 
per  cent.     Find  at  Avhat  the  second  stock  is  quoted. 

71.  There  are  four  cannon  balls  of  diameters  3,  4,  5 
and  6  inches,  respectively.  SIioav  thnt  the  Aveight  of  the 
Irirgest  is  equal  to  the  combined  Aveight  of  all  the  others. 
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72.  A  person  invests  85445  in  stock  paying-  six  per  cent, 
when  at  90|,  and  on  the  stock  rising-  to  91  transfers  to 
an  other  *stock  paying-  7  per  cent.,  which  is  selling  at  97^. 
How  much  is  his  income  increased  ? 

73.  Find  the  amonnt  accumulated  at  the  end  of  three 
years  by  a  person  who  invests  $5000  now,  and  does  the 
same  at  the  beginning*  of  each  succeeding  year,  at  8  per 
cent,  compound  interest  on  the  whole  sum  invested. 

74.  Find  the  difference  between  the  simple  and  com- 
pound interest  on  $5000  for  5  years,  at  8  per  cent. 

75.  The  price  of  diamonds  per  carat  varies  as  their 
weight.  If  a  diamond  of  three  carats  is  worth  $342,  what 
is  the  value  of  a  diamond  of  4  carats  ? 

76.  A  person  has  $20000  invested  in  stock  paying  six 
per  cent.,  which  he  sells  and  invests  in  stock  paying  seven 
per  cent,  at  87-|.  If  the  increase  in  his  income  is  $40, 
what  is  the  price  of  the  first  named  stock  ? 

77.  Divide  111  into  three  parts  so  that  the  products  of 
each  pair  may  be  as  4:5:6. 

78.  Distinguish  between  interest  and  discount  and  show 
that  if  P,  I,  D  be  respectively  the  principal  sum,  and  the 
interest  and  discount  upon  it  for  any  given  time, 

1-1      1- 

D"T^  P 

79.  A  person  has  an  income  derived  from  £3360,  which 
was  originally  invested  in  the  4  per  cents,  at  96.  If  he 
now  sells  out  at  94,  and  invests  one-half  of  the  proceeds 
in  railway  stock  at  82 1,  which  pays  a  dividend  of  3  per 
cent.,  and  the  other  half  in  bank  stock  at  164|,  paying  8i 
per  cent,  dividend,  what  difference  will  he  find  in  his  in- 
come ? 

80.  A  started  from  Ottawa  at  9  a.m.  to  Avalk  to  Chelsea. 
After  he  had  walked  li  miles,  B  started  and  overtook  A 
half  way  there.  A  then  increased  his  pace  one-fifth  and 
B  decreased  his  one-ninth,  and  they  reached  Chelsea  to- 
gether at  11:28|  a.m.     Find  the  distance  to  Chelsea. 

81.  A  merchant  receives  $300  for  sales  in  one  day.  On 
$200  he  gains  40  per  cent.  What  does  he  gain  or  lose  per 
cent,  on  the  remaining  $100,  in  order  that  his  profit  for 
the  day  may  be  $50  ? 
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82.  A  county  borrows  $150,000,  to  be  paid  off,  principal 
and  interest,  in  twenty  equal  annual  instalments.  Find 
the  annual  payment^  interest  at  six  per  cent. 

83.  A  proprietor  of  three  per  cent,  consols  receives  his 
half-yearly  dividend,  and  lays  it  out  in  the  purchase  of 
more  consols  at  90.  His  next  half-year's  dividend  is  £457 
10s.  ;  how  much  does  this  dividend  exceed  the  former  ? 

84.  Find  the  value  of 

,2        4v 

{— -— )  of -6355  of  £13  16s.  6d. 

^•3      -7  > 

85.  A  merchant  buys  cotton  (27  inches  wide)  at  5  cents 
per  square  yard.  He  pays  a  duty  of  2  cents  per  square 
yard  and  15  j^er  cent,  ad  valorem.  For  what  price  per 
yard  should  he  sell  it  in  order  to  gain  25  per  cent,  on  his 
outlay  ? 

86.'  A  person  bought  a  lot  of  land  for  $10000.  He  sold 
one-half  of  it  at  a  gain  of  50  per  cent.,  two-tifths  of  it  at 
$40  an  acre,  and  the  remainder  at  a  loss  of  40  per  cent. 
He  gained  45  per  cent,  on  the  whole.  Find  the  number 
of  acres  in  the  lot. 

87.  A  and  B  can  do  a  piece  of  work  in  three-fifths  of  the 
time  in  which  A  can  do  it  alone.  B  can  do  three-fourths 
of  the  work  by  working  five  days  longer  than  it  takes  A 
to  do  the  whole  work.  Find  in  what  time  each  can  do  the 
work. 

88.  Sulphuric  acid  contains  J//  per  cent,  of  hydrogen. 
When  zinc  is  put  into  sulphuric  acid  all  the  hydrogen  is 
set  free  and  zinc  sulphate  is  left,  which  contains  40'32  per 
cent,  of  zinc.  If  50  cubic  inches  of  liydrogen  weigh  one 
grain,  how  much  zinc  would  be  necessary  for  the  pre- 
paration of  enough  hydrogen  to  fill  a  balloon  ten  feet  in 
diameter  ? 

8'J.  Extract  the  cube  root  of  2007  to  two  decimal  places. 

Show  how  the  cube  root  of  any  perfect  cube  less  tlian  a 
million  may  be  determined  by  inspection. 

1)0.  If  $300  be  laid  out  at  siin])le  interest  for  a  certain 
number  of  years  it  will  amount  to  $360.  If  the  same  be 
allowed  to  remain  two  years  longer,  and  at  a  rate  of  in- 
terest one  per  cent,  higher,  it  will  amount  to  $405.  Find 
the  rate  and  the  number  of  years. 
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91.  A  Canadian  company  borrows  in  Paris  294000 
francs,  for  whicli  it  pays  an  annual  interest  of  $2920. 
This  loan  is  transmitted  through  London,  when  exchange 
on  London  is  quoted  at  25-30  francs,  and  sterling-  exchange 
is  109-|.  Find  what  rate  of  interest  the  company  pays  on 
the  money  actually  received. 

92.'  Assuming  a  metre  to  be  39 '37  inches,  express  a  yard 
in  terms  of  the  metre,  and  an  inch  in'  terms  of  the  centi- 
metre. 

The  areas  of  Ontario  and  Canada  are  respectively 
121260  and  3500000  square  miles.  Express  these  in  square 
kilometres. 

93.  A  quantity  of  sugar,  valued  at  $42134  Spanish 
gold,  was  entered  for  duty  at  30%.  In  consequence  of 
Spanish  gold  having  been  taken  at  par,  whereas  it  was 
only  worth  92|  cents  on  the  dollar,  a  refund  of  duty  was 
afterwards  claimed.     Calculate  the  amount. 

94.  How  much  will  $1000  amount  to  in  2|  years,  com- 
pound interest  at  4  per  cent,  per  annum^  payable  half 
yearly  ? 

95.  A  person  pays  $292.50  for  $300  due  in  three  months 
hence.     What  rate  per  cent,  interest  does  he  receive  ? 

96.  What  is  meant  by  the  expression,  "  Sterling  ex- 
change 9|  p.c.  premium?" 

A  person  pays  $181.50  for  £37  10s.  stg.  What  per 
cent,  premium  is  sterling  exchange? 

97.  A  waterman  rows  a  given  distance  a  and  back  again 
in  6  hours,  and  finds  that  he  can  row  c  miles  with  the 
stream  in  the  same  time  as  d  miles  against  it.  Find  the 
time  each  way  and  the  rate  of  the  stream. 

98.  Four  points,  moving  each  at  a  uniform  speed,  take 
198,  495,  891  and  1155  seconds,  respectively,  to  describe 
the  length  of  a  given  straight  line.  Supposing  them  to  be 
together  at  any  instant  at  the  same  end  of  the  line,  and  to 
move  in  it  from  end  to  end  continually,  what  interval  of 
time  will  elapse  before  they  are  together  at  the  same  point 
again  ? 

99.  A  person  invests  $4700  in  shares  which  are  at  98, 
paying  3|  per  cent.,  and  the  same  in  3  per  cent,  consols 
at  94.     Find  the  income  from  each. 
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100.  Two  trains,  92  and  84  feet  long,  respectively,  mov- 
ing- with  uniform  velocity  in  opposite  directions  on  paral- 
lel rails^  pass  each  other  in  1|  seconds  ;  when  moving  in 
the  same  direction  the  faster  passes  the  other  in  6  seconds. 
Find  the  rate  at  wliich  each  train  moves. 

101.  A  cistern  is  2  metres  long,  5  decimetres  broad  and 
8  centimetres  deep. "  What  is  the  quantity  and  weight  of 
water  it  will  contain  ? 

102.  A  crystal  weighs  1-53  ounces  in  water  and  1-73  in 
naphtha  of  specific  gravity  -85.  Find  its  actual  weight, 
bulk  and  specific  gravity. 

103.  Given  one  pound  sterling  equals  $4.86|.  Obtain 
short  methods  for  the  conversion  of  sterling  into  currency 
and  currency  into  sterling^  and  illustrate  by  examples. 

104.  A  man  bought  $500  three  per  cent,  stock  at  93i, 
and  after  receiving  one  dividend  sold  at  9G|.  What  did 
he  gain  .^ 

105.  Explain  the  metric  system  of  weights  and  mea- 
sures, and  give  the  equivalent  of  each  metric  unit. 

106.  The  issue  price  of  certain  railway  shares  Avas  S50, 
to  be  paid  in  5  instalments  of  $10  each,  the  first  on  appli- 
cation. After  a  "call"  or  second  payment  of  $10,  the 
shares  stood  at  one  dollar  a  share  premium.  A  person 
then  invested  $750,  and  after  paying  a  further  call  of  $10, 
a  dividend  was  declared  of  8^  per  cent,  per  annum  on  the 
paid-up  cjipital.  What  is  the  amount  of  his  dividend,  and 
what  interest  has  he  got  for  his  money? 

107.  Three  boats  started  at  the  same  moment  at  inter- 
vals of  100  yards  apart ;  in  6  minutes  the  third  overtook 
the  second  and  in  two  minutes  more  it  overtook  the  first. 
IIow  soon  will  the  second  overtake  the  first? 

108.  The  interest  on  a  sum  of  money  for  two  years  is 
$349.58,  and  the  discount  on  the  same  sum  for  the  same 
time  is  $310.74;  simple  interest  in  both  cases.  Find  the 
rate  per  cent,  and  the  amount. 

109.  A  person  shooting  at  a  target,  at  a  distance  of  545 
yards,  hears  the  bullet  strike  the  target  4  seconds  after 
he  fired.  A  spectator,  equally  distant  from  the  tai'getand 
the  shooting  ])oint,  hears  the  shot  strike  2'  seconds  after 
he  heard  the  report.     Find  the  velocity  of  sound. 
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110.  A  in  Toronto  pays  B  in  Paris  1000  francs  by  a  bill 
of  exchange  on  London,  exchange  at  Paris  being  25-25 
francs  for  £1  sterling.  Find  the  amoant  of  the  bill  and 
its  value  in  currency  (£1  =  $4.8 6f).  When  the  bill  reaches 
Paris  exchange  is  at  25-23.  Find  the  amount  in  francs 
for  which  the  bill  sells. 

111.  If  the  minute  hand  of  a  clock  be  4  inches  long  and 
the  hour  hand  3  inches,  find  the  times  between  4  and  5 
o'clock,  Avhen  their  ends  are  5  inches  apart. 

112.  Lead  weighs  11'324  times  as  heavy  as  water; 
cork  weighs  ^,  and  fir  -g^^,  respectively,  of  the  weight  of 
an  equal  volume  of  water.  How  much  cork  and  lead  must 
be  combined  together  so  that  the  mass  may  be  equal  to  80 
pounds,  the  weight  of  a  beam  of  fir  timber  of  the  same 
magnitude  ? 

113.  Two  casks,  A  and  B,  contain  each  four  gallons  of 
two  different  kinds  of  fluid.  A  gallon  is  taken  out  of  A 
and  put  into  B,  and  then  a  gallon  of  the  mixture  is  taken 
out  of  B  and  put  into  A.  This  double  operation  is  re- 
peated 12  times.  How  much  of  the  original  fluid  is  there 
then  in  A? 

114.  What  must  be  the  gross  produce  of  an  estate  in 
order  that,  after  paying  a  10  per  cent,  income  tax,  and  a 
rate  of  12i  cents  on  the  dollar  on  the  residue,  there  may 
remain  $11312  ? 

115.  A  grocer  sold  60  pounds  of  coffee  and  80  pounds 
of  sugar  for  $25,  but  he  sold  24  pounds  more  of  sugar  for 
$8  than  he  did  of  coffee  for  $10.  What  was  the  price  of  a 
pound  of  each  ? 

116.  Give  a  short  method  of  approximating  to  any  root ' 
of  decimals  nearly  equal  to  unity. 

117.  HoAV  many  square'  feet  of  inch  and  a  half  plank 
will  be  required  in  the  construction  of  a  closed  box,  whose 
external  dimensions  are  to  to  be  3,  4,  and  6  feet  ? 

118.  Find  the  number  of  sqaare  feet  of  inch-and-a-half 
plank  necessary  for  the  construction  of  a  closed  box,  whose 
internal  dimensions  must  be  3'  6",  3'  3",  and  3'  l^." 

119.  It  is  between  two  and  three  o'clock,  and  the  hour 
and  minute  hands  of  a  clock  are  inclined  to  each  other  at 
an  angle  of  60  degrees.     Find  the  time. 

22 
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120.  Multiply  359,999,999,999  by  799,999  and  divide 
the  result  by  599,999. 

121.  Simplify 

2  +  V3  .  3  +  v2     5  +  v'6 

2  -  JZ     o-sl2     5  -  v6 

122.  The  crew  of  a  boat  row  6  miles  down  a  river  and 
half  way  back  again  in  two  hours.  Supposing-  the  stream 
to  have  a  current  of  2-h  miles  an  hour,  find  at  what  rate 
they  Avould  row  in  still  water. 

123.  ShoAv  how  a  piece  of  paper  8  inches  square  may 
be  cut  so  as  to  form  a  parallelogram,  whose  sides  are  very 
nearly  13  and  5,  and  whose  angles  are  very  nearly  right 
angles. 

124.  A  vessel  5  ft.  10  inches  long,  4  ft.  2  in.  wide,  and 
3  ft.  4  in.  deep  is  filled  with  water.  Find  the  Aveight  in 
pounds  of  the  contents  of  the  vessel  ;  a  cubic  foot  of  Avater 
Aveighing  1000  ounces. 

125.  A  GlasgoAv  merchant  ships  to  his  Montreal  agents 
for  sale  goods  for  Avhich  he  pays  £116  sterling  in  Glas- 
gOAV.  He  pays  an  ad  A^alorem  duty  of  12  per  cent.  ui)on 
the  goods  and  a  commission  of  7  percent,  to  his  agents  for 
their  services.  The  goods  realize  in  Montreal  $780.  Find 
the  merchant's  net  gain,  a  pound  sterling  being  equal  to 
^4.86. 

126.  A  person  ordered  $150  to  be  distributed  among 
some  poor  people,  but  before  the  distribution  had  taken 
place  tAvo  more  unexpectedly  appeared,  in  consequence  of 
Avhich  the  former  receiA'cd  !?2.50each  less  than  they  other- 
wise AvoLild  have  done.     "What  was  their  number  at  first? 

127.  A  grocer  can  sell  coffee  at  30  cents  a  pound,  and 
realize  a  profit  of  25  per  cent.  He,  hoAvcA^er,  mixes  the 
cofiee  Avitli  chicory,  Avhich  costs  him  6  cents  a  pound,  and 
selling  the  mixture  at  25  cents  a  pound  realizes  a  profit 
of  40  per  cent.  Hoav  many  per  cent,  of  coffee  does  the 
adulterated  mixture  contain? 

128.  The  area  of  the  base  of  a  cylinder  is  2  square  ft.  and 
its  height  30  inches.  Find  the  height  of  a  cylinder  the 
solid  content  of  Avhich  is  3  times  as  great,  but  AAiiose  dia- 
meter is  onh'  tAvo-thirds  tliat  of  the  given  one. 
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129.  Find  accurately  to  three  places  of  decimals  the 
cube  root  of  78836421.' 

130.  If  10  men  and  3  women  working-  8  hours  a  day 
perform  a  piece  of  work  in  12  days_,  hoAv  many  days  Avoald 
be  required  for  8  men  and  5  Avomen  working-  'J  hours  a 
day  to  perform  the  same  wox'k,  if  3  women  do  as  much 
work  in  a  g-iven  length  of  time  as  2  men  ? 

131.  A  person  borrows  $540,  which  he  ag-rees  to  pay  in 
yearly  payments  of  $90  each,  tog-ether  Avith  interest  at  the 
rate  of  8  per  cent.,  payable  annually,  the  borrower  having- 
the  privileg-e  of  paying  a  greater  sum  than  $90  on  accoant 
of  principal  annually,  if  he'  choose  to  do  so,  the  lender 
agreeing  to  alloAV  him  interest  at  7  per  cent,  upon  all 
principal  money  paid  in  excess  of  $90  a  year.  The 
borroAver  makes  three  annual  payments  of  $150  each  and 
pays  the  balance  of  his  indebtedness  at  the  end  of  the 
fourth  year.     Find  the  amount  of  the  last  payment. 

132.  The  plate  of  a  mirror  is  36  inches  by  24  and  is  to 
be  framed  AAith  a  frame  of  uniform  AAidth,  Avhose  area  is 
to  be  equal  to  14  that  of  the  glass.  Find  the  AA'idth  of  the 
frame. 

133.  The  diameter  of  the  hind  Avheel  of  a  carriage  is 
one  foot  greater  than  that  of  the  fore  AA'heel,  and  in  a 
journey  of  scA^en  miles  the  fore  wheel  makes  210  revolu- 
tions more  than  the  hind  wheel.  Find  the  diameter  of 
each  wheel,  assuming  the  ratio  of  the  diameter  to  the  cir- 
camference  of  a  circle  to  be  as  7  to  22. 

134.  A  goldsmith  mixes  gold  of  15,  19,  23  and  24  carats 
so  that  the  compound  may  be  20  carats  fine.  What  quan- 
titj^  of  each  must  he  use  ? 

Any  consistent  ansAver  will  be  sufficient. 

135.  A  market  woman  buys  eggs  at  the  rate  of  5  for 
twopence,  sells  half  of  them  at  3  for  a  penny,  and  the  re- 
maining half  at  the  rate  of  two  for  a  penny,  id  finds  that 
she  has  gained  one  shilling.  Hoav  many  eggs  did  she 
buy? 

136.  A  snail  crawls  up  a  wall  c  ft.  high,  going  up  h  feet 
per  day  and  slipping  back  a  feet  at  night.  When  AAill  it 
reach  the  top  ? 

Point  out  the  conditions  of  possibility. 
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137.  A  room  24  ft.  long,  131  ft.  wide,  and  11  ft.  his-h 
has  tAvo  doors  and  two  Avindows,  each  8  ft.  high  and  4  ft. 
Avide.  HoAv  many  square  yards  of  plastering-  Avill  it  re- 
quire, including  the  ceiling,  and  hoAv  many  yards  of  car- 
peting, 27  inches  A\ide  for  the  floor,  alloAA'^ing  no  Avaste? 

138.  Find  the  sijcth  root  of 

2,565,726,409. 

139.  A  square  number  cannot  be  of  the  form  12n  +  5. 

140.  The  product  of  three  consecutive  numbers  cannot 
be  a  perfect  square. 

141.  Define  the  terms  circulating  decimal  and  perfect 
repetend. 

If  .-5 — — r  is  a  perfect  repetend,  and  n  figures  of  the  re- 
petend are  knoAvn,  shoAv  hoAA^  the  remaining  n  figures  can 
be  found  by  simple  inspection. 

142.  GiA^en  j^^- =  0-0588  j'^,  AA'rite  doAA'n  four  more  figures 
by  simple  multiplication,  and  the  remaining  eight  by 
inspection. 

143.  The  scale  of  a  map  is  ^  -  J^^  ,■,  q-  and  the  distance  on 
the  map  ItetAvcen  the  positions  of  tAA'o  places  is  2|  inches. 
Find  their  actual  distance  in  miles. 

144.  Find  the  radius  of  a  sphere  whose  volume  is  equal 
to  the  sum  of  the  volumes  of  three  spheres  Avhose  radii 
are  7,  8  and  9  feet,  respectively. 

145.  The  present  income  of  a  railAA'ay  company  Avould 
justify  a  dividend  of  six  per  cent,  if  there  Avere  no  prefer- 
ence shares  ;  but  as  there  is  £400000  of  the  stock  consist- 
ing of  such  shares  Avhich  are  guaranteed  7^  per  cent,  per 
annum,  the  ordinary  shareholders  receiA^e  only  5  per 
cent.  Find  the  amount  of  ordinary  stock  and  the  com- 
pany's income. 

146.  A  man  has  a  piece  of  land  109  rods  one  yard 
^\y  ft.  long,  and  C){\  rods  1  yard  l^^  ft.  Avide,  Avhicli  he 
Avishes  to  lay  out  in  the  largest  possible  square  lots  of 
e(iual  size.     Hoav  many  lots  Avill  there  be? 

147.  A  person  annually  increases  his  ca])ital  20  per 
cent.,  less  a  yearly  expenditure  of  S500.  At  the  end  of 
four  years  his  capital  amounts  to  ^18,052.  Find  his  original 
capital. 
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148.  A  person  left  ^6000  to  be  divided  among'  liis  three 
sons,  whose  ag-es  were  6  years  2  montlis,  9  years  8 
montlis,  13  years  and  2  months,  respectively,  in  such 
proportions  that  the  share  of  each  at  simple  interest  at  six 
per  cent,  should  amount  to  the  same  sum  when  they  should 
arrive  at  the  age  of  21  years.  What  was  each  one's 
share  ? 

149.  A  merchant  boug-ht  a  certain  quantity  of  corn^  for 
which  he  paid  a  certain  sam  of  money,  but  on  measuring- 
it  he  found  only  |^  of  the  quantity  he  expected  ;  he  sold  it, 
gaining-  |  of  the  cost,  and  received  $2160,  wdiich  was  at 
the  rate  of  12^-*^  cents  a  bushel  more  than  he  would  have 
paid  had  he  received  the  quantity  he  expected.  How^ 
man}^  bushels  did  he  suppose  he  had  bought,  and  at  what 
price  ? 

150.  A  railroad  train  travels  for  ^  of  the  distance  at  a 
rate  of  30  miles  an  hour,  the  next  ^  of  the  distance  at  the 
rate  of  35  miles  an  hour,  and  the  remaining-  distance  at 
the  rate  of  40  miles  an  hour.  What  is  the  average  rate  in 
miles  per  hour? 

151.  The  recent  3|  per  cent.  Canadian  loan  of  £5000000 
w^as  xjlaced  in  London  at  the  rate  of  £91  2s.  6d.  for  each 
£100.  If  the  proceeds  were  placed  in  Canada,  by  drafts 
on  London,  drawn  at  the  rate  of  8|%  premium  (old  par  of 
exchange),  what  was  the  total  amount  in  Canadian 
currency  realized  from  the  loan  ? 

152.  What  sum  should  be  paid  for  a  SlOO  debenture  to 
run  for  20  years  at  4  per  cent,  per  annum,  in  order  that 
the  investor  may  realize  5  per  cent,  per  annum  on  his 
outlay  ? 

153.  A  contractor  engaged  to  complete  1000  yards  of 
railway  in  50  days,  and  employed  100  men  working  9 
hours  a  day,  but  at  the  end  of  30  days  he  found  only  450 
yards  finished.  How  many  additional  men  must  he  hire 
in  order  that  all  working  10  hours  a  day  may  finish  the 
work  in  the  given  time  ? 

154.  Standard  gold  is  $18.94|f  an  ounce.  Find  the 
least  number  of  ounces  that  can  be  coined  f  1)  into  an  exact 
number  of  $5  pieces,  (2)  into  an  exact  number  of  sover- 
eigns, and  find  the  number  of  coins  in  each  case. 
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155.  The  value  of  diamonds  varies  as  the  square  of 
their  Aveights,  and  the  scjuare  of  the  value  of  rubies  varies 
as  the  cube  of  their  weiglits  ;  a  diamond  of  a  carats  is 
wortli  7)1  times  a  ruby  of  b  carats,  and  both  together  are 
worth  £c.  Find  the  value  of  a  diamond  and  ruby,  each 
weighing  x  carat^. 

156.  A  watch  which  is  10  minutes  too  fast  at  12  o'clock 
noon  on  Monday  loses  4  minutes  and  12  seconds  per  day. 
What  will  be  the  true  time  on  the  following  Saturday 
morning,  when  the  watch  shows  8  o'clock  ? 

157.  The  L.C.M.  of  two  numbers  is  100793  ;  the  G.C.M. 
is  17;  the  difference  of  the  numbers  is  1224.  Find  the 
numbers. 

158.  At  what  advance  on  cost  must  a  merchant  mark 
his  goods  so  that  after  allowing  10  per  cent,  of  his  sales 
for  bad  debts,  8  per  cent,  of  the  costs  for  expenses,  and  an 
average  credit  of  9  months  (money  being  worth  4  per 
cent.),  he  may  make  a  clear  gain  of  20  per  cent,  on  the 
first  cost  of  the  goods  ? 

159.  What  will  be  the  true  interest  on  $1000  for  fi 
months,  it  being  supposed  that  if  this  interest  is  invested 
for  the  next  six  months  that  the  whole  interest  for  the  year 
shall  be  exactly  six  per  cent.  ? 

100.  A  merchant  in  London  remits  to  Amsterdam 
£1000,  at  the  rate  of  18d.  per  guilder,  directing  his  Am- 
sterdam agent  to  remit  the  same  to  Paris  at  2  francs  10 
centimes  per  guilder,  less  ^  per  cent,  for  commission,  but 
the  exchange  between  Amsterdam  and  Paris  happened  to 
be  at  the  time  the  order  Avas  received  at  2  francs  20 
centimes  per  guilder.  The  merchant  at  London,  not  ap- 
prised of  this,  drew  upon  Paris  at  25  francs  per  pound 
sterling.     Did  he  gain  or  lose,  and  how  much  per  cent? 

101.  Calculate  to  Avithin  lyVo  of  one  per  cent,  tlic  rate 
per  cent,  that  paid  quarterly  is  equivalent  to  8  per  cent, 
paid  annually. 

102.  Two  boats  start  to  row  a  race  at  3  o'clock.  The 
race  is  over  at  0|  minutes  past  3,  tlie  losing  boat  being 
40  yards  behind  at  the  finish.  At  4  minutes  past  3  this 
boat  was  700  yards  from  tlie  Avinning  post.  Find  the 
speed  of  each  boat  in  miles  per  hour. 
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163.  A  sent  his  agent  5000  bushels  of  wheat,  which  he 
sold  at  $1.20  per  bushel  on  a  certain  commission.  After 
deducting"  this  commission  and  also  a  second  one  at  the 
rate  of  4  per  cent.,  he  invested  the  remainder  in  silks  for 
A.  The  two  commissions  amounted  to  $500.  At  what 
rate  was  the  first  one  charged  ? 

164.  Three  persons,  A,  B  and  C,  are  concerned  in  a 
cotton  mill  ;  A  puts  in  $4800  for  8  months  ;  B,  a  sum  un- 
known, for  10  months  ;  and  C,  $6000  for  a  time  not  known. 
When  the  accounts  were  settled,  A,  B  and  C  received,  re- 
spectively, $6000,  $7000  and  $7800  for  stock  and  profits. 
Find  B's  stock  and  C's  time. 

165.  A  person  having  to  pay  $1085  at  the  end  of  tAVO 
years,  invested  a  certain  sum  of  money  in  the  three  per 
cent,  consols,  allowing  the  dividends  to  accumulate  until 
the  payment  of  the  debt,  and  also  an  equal  sum  the  next 
year.  Supposing  the  investments  to-  be  made  and  the 
debt  to  be  paid  when  the  consols  are  at  73,  what  must  be 
the  sum  invested  on  each  occasion,  that  there  may  be  just 
sufficient  to  pay  the  debt  at  the  proper  time  ? 

166.  A  ladder  30  feet  long  just  reaches  a  window  in  a 
house  on  one  side  of  a  street  42  feet  wide,  it  is  then  turned 
about  its  lowest  point  and  just  reaches  a  window  on  the 
other  side.  If  the  tAvo  positions  of  the  ladder  be  at  right 
angles,  find  the  height  of  the  windows. 

167.  A  crew  rows  three  miles  doAvn  stream  and  back 
again  in  1  hour  and  20  minutes.  If  the  rate  of  the  cur- 
rent be  three  miles  per  hour,  find  their  rate  in  still  water 

168.  A  merchant  annually  increases  his  capital  by  50 
per  cent,  of  itself  except  an  expenditure  of  $2000  a  year., 
and  at  the  end  of  five  years  finds  he  is  worth  $34337.50. 
Find  his  capital  at  first.  - 

169.  A,  B  and  C  engage  in  business.  A  puts  in  $400  at 
first  and$400  more  at  the  end  of  six  months.  B  puts  in 
$900  at  first  and  withdraws  one-third  of  his  capital  at  the 
end  Of  six  months.  C  puts  in  $200  at  the  end  of  every  six 
months.  At  the  end  of  two  years  they  have  gained 
$6700.  What  share  of  the  profit  should  C  receive  in  ad- 
dition to  25  per  cent,  of  the  total  profits  for  managing  the 
business  ? 
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170.  Lumber  worth  $20  per  thousand  feet  is  exported 
from  Canada  to  the  United  States,  to  be  manufactured  at 
a  cost  of  $25  per  thousand  feet  for  re-iniportation  into 
Canada.  If  the  export  duty  on  lumber  be  10  per  cent., 
and  the  import  duty  on  the  manafactured  article  be  30 
per  cent.,  find  the  cost  of  manufacture  in  Canada  that  the 
Canadian  manufjicturer,  after  making-  a  profit  of  20  per 
cent.,  may  sell  his  g'oods  at  a  price  which  would  leave  the 
American  manufactarer  no  profit. 

171.  A  ship  carrying  a  certain  number  of  passeng-ers  is 
becalmed  with  provisions  for  six  weeks,  but  it  is  found 
that  one  person  dies  at  the  end  of  each  week  and  the  pro- 
visions last  for  8  weeks.  How  many  were  on  board  at 
first  ? 

172;  Find  the  time  between  m  and  m  +  1  o'clock,  when 
the  hands  of  a  Avatch  are  exactly  n  minute  spaces  apart. 

173.  A  ladder  when  placed  uprig-ht  is  4  feet  hig-her  than 
a  wall ;  when  the  foot  of  the  ladder  is  removed  16  ft. 
from  the  wall  it  jast  reaches  the  top.  Find  the  height  of 
the  wall. 

174.  A  rope  512  ft.  long  has  one  end  fastened  to  a  corner 
of  a  house  25  ft.  square,  around  which  it  is  then  com- 
pletely wrapped.  IIow  far  will  a  man  holding  the  other 
end  of  the  rope,  and  keeping  it  stretched,  walk  before  the 
rope  is  re-wrapped  round  the  house  in  the  contrary  direc- 
tion ? 

175.  Find  the  effect  of  adding  the  same  quantity  to  botli 
terms  of  a  fraction. 

Employ  j^our  resoilt  to  compare  the  values  of  the  frac- 
tions 

^^''   Jinrl   -iss.    :i-:n   .,,,.i   .i  7  o «  .    too    ^y.A    7 '.19 

176.  A  cubic  inch  of  gold  Avcighs  -Yy^^oz.  (avoir.),  one 
of  silver -Y'^f^^"- oz.,  and  of  copper  ff^oz.  A  coin  whose 
volume  is  -04  cubic  inch  is  composed  of  gold,  silver  and 
copper  in  the  ratio  (by  volume)  of  12:2:1.  How  many 
grains  of  each  kind  of  metal  does  the  coin  contain  ? 

177.  A  mortgage  for  $i000,  bearing  interest  at  the  rate 
of  8  per  cent,  jx-r  annum  paynble  half  yearly,  has  two 
years  to  run.  Find  its  present  value  if  money  is  worth 
six  per  cent,  per  annum. 
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178.  Wliicli  is  the  better  investment : 

(1)  Railway  shares  at  70  paying-  yearly  dividends  of  4 
per  cent.,  brokerage  ^  per  cent.,  or 

(2)  Bank  stock  at  140  paying-  half  yearly  dividends  of 
4  per  cent.^  subject  to  an  income  tax  of  17  mills  on  the 
dollar  ? 

179.  A  person  borrows  $1000  for  two  j^ears,  and  dis- 
charg-es  the  debt  by  paying-  $600  at  the  end  of  one  year 
and  $600  at  the  end  of  two  years.  What  rate  jDer  cent, 
per  annum  (compound)  interest  did  he  pay  ? 

180.  Out  of  a  cask  containing-  440  quarts  of  pure  alco- 
hol a  quantity  is  drawn  off  and  replaced  by  water.  Of 
the  mixture  a  second  quantity,  91|-  quarts  more  than  the 
first  is  drawn  off  and  replaced  by  water.  The  cask  now 
contains  as  much  water  as  alcohol.  Find  how  many 
quarts  were  taken  out  the  first  time  ? 

181.  A  man  insures  his  life  for  $a,  at  a  premium  of  $d 
per  annum  ;  he  died  after  7i  years,  and  the  insurance 
office  neither  g-ained  nor  lost  in  the  transaction.  Find  n, 
reckoning-  compound  interest  at  the  rate  of  g  per  cent,  per 
annum. 

182.  If  B  and  C,  working  together,  take  p  days  to  do  a 
piece  of  work,  for  which  C  and  A  together  took  q  days, 
and  A  and  B  together  /•  days,  find  how  long  each  would 
take  by  himself. 

18.3.  Define  exchange  and  par  of  exchange.  Find  the 
par  of  exchange  between  England  and  the  United  States, 
having  given  that  the  United  States'  $10  gold  piece  Aveighs 
258  grs.  and  is  j\  fine,  and  that  40  lbs.  troy  of  English 
standard  gold,  \}r  fine,  are  coined]  into  1869  sovereigns. 

184.  If  a  person  invests  in  the  three  per  cents  so  as  to 
have  three  per  cent,  clear  .on  his  investment,  after  paying 
an  income  tax  of  9d.  in  the  pound,  what  per  cent,  clear 
does  he  receive,  when  the  income  tax  is  reduced  to  6d.  in 
the  pound  ? 

185.  A  person  who  bought  a  house  and  lot  sometime 
ago  for  $4000,  now  finds  them  to  be  worth  $4700,  the  value 
of  the  lot  having  doubled  while  that  of  the  house  has  fallen 
off"  10  per  cent.  What  will  it  cost  him  to  insure  the  house 
at  I  per  cent., on  4  of  its  value  ? 
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186.  A  note  for  ^1056,  dated  August  30,  for  three 
months,  and  bearing-  interest  at  the  rate  of  G  per  cent,  per 
annum,  is  discounted  at  a  bank  on  October  5  at  8  per  cent. 
What  are  the  proceeds  of  the  note  ? 

187.  Which  is  tlie  better  investment,  3  per  cent,  consols 
at  96i|,  the  dividend  being  payable  5  months  hence  ;  or, 
U.  S.  4  per  cents  at'  130|,  dividend  payable  in  2  months, 
money  being  worth  three  per  cent.   jJCi'  annum  interest? 

188.  Two  men,  A  and  B,  enter  into  business  ;  A  is  to  re- 
ceive $25  a  month  and  10  per  cent,  of  the  sales  for  manag- 
ing the  business,  the  remaining  profits  to  be  divided 
equally.  The  goods  are  sold  at  an  average  profit  of  30 
per  cent.  Find  the  total  sales,  in  order  that  B  may  re- 
ceive 25  per  cent,  of  the  profits. 

189.  A  gallon  of  fresh  water  weighs  10  lbs.,  and  has  a 
volume  of  277-274  cubic  inches.  How  many  cubic  feet  of 
salt  water  (which  is  three  per  cent,  heavier  than  fresh 
water),  will  a  vessel  weighing  500  tons  displace,  the 
Aveight  of  the  water  displaced  being  equal  to  the  weight  of 
the  vessel  ? 

190.  A  and  B  are  travelling  on  the  same  road  towards 
Toronto,  A  at  the  rate  of  a  miles  and  B  at  the  rate  of  h 
miles  per  hour.  At  noon  A  was  m  miles,  and  at  G  p.m. 
B  was  n  miles  from  Toronto.  Find  hoAV  many  hours  from 
noon  A  passed  B,  a  being-  greater  than  h.  Interpret  the 
result  when  m  =  40,  «  =  5,  ?>  =  3  and  w  =  2G;  also,  when 
w  =  18. 

191.  A  man  divides  $1300  into  two  sums,  and  lends 
them  at  different  rates  of  interest.  He  finds  the  incomes 
from  them  to  be  equal.  If  he  had  loaned  the  first  at  the 
rate  of  the  second  he  Avoiild  have  received  .S3G,  and  tlie 
second  at  the  rate  of  the  first  he  would  have  obtained  $49. 
Find  the  rates  of  interest. 

192.  A  circular  plate  of  lead  2  inches  thick  and  8  inches 
in  diameter,  is  converted  without  loss  intd  spherical  shot 
of  the  same  density  and  each  -05  inch  radius.  Find  the 
number  of  shot. 

193.  If  10  square  chains  make  an  acre,  find  the  length 
of  a  link  in  inches.  Find  the  distance  in  links  between 
the  opposite  corners  of  a  square  field  containing  10  acres. 
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194.  A  man's  income  consists  of  a  salary  of  .$510  per 
annum,  of  dividends  on  sliares,  wliicli  pay  5  per  cent,  per 
annam,  and  of  rents.  If  liis  dividends  form  ^  of  his  total 
income  and  liis  rents  ^^  iind  tlie  amount  of  capital  which 
he  has  invested  in  shares. 

195.  A  man  invests  $5000  equally  in  the  shares  of  two 
banks.  The  shares  of  the  one  are  at  3  per  cent,  discount, 
and  of  the  other  at  5  per  cent,  premium  ;  the  price  of  stock 
in  the  former  rises  7  per  cent,  and  that  in  the  latter  falls 
6  per  cent,  lower  than  when  the  purchase  was  made.  If 
the  man  now  sells  out  what  will  he  gain  or  lose  ? 

19(3.  A  house  is  let  for '$200  a  year,  payable  quarterly. 
What  present  sum  will  pay  the  rent  for  three  years,  if 
money  is  worth  6  per  cent,  per  annum,  payable  half 
yearly  ? 

197.  State  clearly  the  diflFerence  between  simple  and 
compound  interest.  Show  that  at  10  per  cent,  per  annum 
compound  interest  a  sum  of  money  will  double  itself  in  a 
little  more  than  seven  years. 

198.  A  in  Toronto  owes  B  in  Liverpool  £2500 ;  in  what 
different  ways  may  payment  be  made  ?  Explain  the 
method  usualh^  adopted.  If  exchange  is  at  par,  what 
sum  in  Canadian  money  will  discharge  the  debt  ? 

199.  Define  the  terms,  Stock,  Annuities,  Consols,  Brok- 
erage. A  person  invests  13840  in  the  3  per  cents  at  84, 
and  Avhen  they  have  risen  to  86  transfers  |  of  his  capital 
to  the  4  per  cents  at  98.  Is  his  income  increased  or  dim- 
inished, and  by  bow  mach? 

200.  Water  is  dischargea  at  the  rate  of  500  gallons  a 
minute  from  a  reservoir  of  2700  square  feet  surface  into 
one  of  1800  square  feet  surface.  Find  how  long  it  Avill 
take  to  diminisli  the  difference  between  their  levels  by  5 
inches,  a  cubic  foot  of  water  weighing  1000  ounces,  and  a 
gallon  10  pounds. 

201.  To  tinish  a  certain  piece  of  work  16,  masons  were 
employed  for  30  days,  20  carpenters  for  32  days,  and  15 
painters  for  16  days.  If  a  mason  receive  5  per  cent,  less, 
and  a  painter  5  per  cent,  more  per  day  than  a  carpenter, 
and  the  total  cost  of  the  work  is  $2965.60,  find  how  much 
each  workman  receives  per  day. 
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202.  A  Avorkman  in  the  city  of  A  finds  that  he  has  to 
pay  50  i^er  cent,  of  his  wages  for  food,  15  per  cent,  for 
clothes,  and  12  per  cent,  for  rent,  and  saves  the  remainder. 
On  moving"  to  B  he  finds  that  food  costs  him  fonr-flfths  as 
mucli  as  at  A,  clothes  3  times,  and  rent  two-and-a-half 
times  as  much,  but  wages  are  50  per  cent,  higher.  How 
long-  will  his  savings  for  a  year  support  him  in  each  of  the 
two  places,  respectively. 

203.  An  importer  enters  for  duty  (at  30  per  cent,  ad 
valorem)  an  article  which  he  values  at  $260.  The  value 
of  the  article  is  however  found  to  be  $330,  and  the  cus- 
toms regulation  in  such  cases  is  that  there  shall  be  levied 
on  such  goods  (in  addition  to  the  duty  payable  when  pro- 
perly entered)  a  sum  equal  to  the  same  percentage  of  the 
proper  duty  as  the  percentage  of  undervaluation  of  the 
original  entry.  Find  the  full  amount  payable  in  this 
case. 
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1.  A  man  owns  -27  of  a  certain  patent.  He  sells  -416 
of  his  share  for  $3240.     What  is  the  value  of  the  patent  ? 

2.  Find  the  value  of 

.   '      ..      15-793        1 
1-26-  -57  X  2-3  -  1-01  +-^7^^  ^1-g-  • 

3.  Divide  $12.46  among"  A,  B,  C  and  D,  so  that  A's  share 
may  be  /^  of  D's,  C's  share  -^-^  of  A's,  and  B's  share  the  sum 
of  A's  and  C's. 

4.  If  125  men  dig  a  trench  100  yds.  long,  20  yds.  wide 
and  4  ft.  deep,  in  4  days,  working  12  hoars  a  day  ;  how 
many  men  wiFl  be  needed  to  dig  one  500  yds.  long,  8  yds. 
wide  and  6  ft.  deep,  in  3  days,  working  7^  hours  a  day  ? 

5.  A  man  left  j\  of  his  estate  to  one  of  his  sons,  and  50 
per  cent,  of  the  remainder  to  another,  and  the  rest  of  the 
estate  to  his  Avidow ;  the  difference  of  his  sons'  legacies 
was  $783.     How  much  did  his  widow  receive  ? 

6.  Find  the  true  discount  on  a  note  of  $259.05,  due  4 
years' hence  at  2|-  per  cent,  per  annum. 

7.  The  discount  on  a  certain  sum  due  2  years  hence  is 
$300,  and  the  interest  on  the  same  sum  for  2  years  is  $342. 
Find  the  sum  and  the  rate  per  cent,  per  annum. 

8.  The  area  of  a  rhombus  is  990  sq.  yds.,  and  the  length 
of  one  of  its  diagonals  is  55  yds.     Find  the  other  diagonal. 

9.  The  cost  of  fencing  a  circular  plot  of  ground  at  $1.25 
a  yd.  was  $715.00.  Find  the  length  of  a  straight  path 
running  from  side  to  side  through  the  centre. 

10.  The  pressure  of  wind  on  a  plane  surface  varies 
jointly  as  the  area  of  the  surface  and  the  square  of  the 
wind's  velocity.  If  the  pressure  on  a  square  foot  is  1  lb. 
when  the  wind  has  a  velocity  of  15  miles  an  hour,  find  the 
pressure  on  a  square  yard  M^hen  the  wind  is  moving  with 
the  velocity  of  75  miles  an  hour. 
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1.  How  do  we  know  by  inspection  wnen  a  number  is 
divisible  by  2  ?  by  3  ?  by  4  ?  bv  5  ?  by  G  ?  by  8  ?  by  9  ''» 
by  11?  ^        .    ^ 

2.  Work  out  to  a  single  final  result  each  of  the  follow- 
ing : 

1  1 

r«^2  +  >""4TI 
H  31 

n/2  +  2 
(h)   -,.-,-, -V  to  4  decimals. 


\ 


'2  +  1 


•  •     0*1^ 
(c)  0-196  X  -^  expressed  in  vulgar  fractions. 

0.3 

3.  A  and  B  ran  a  mile  race  whicli  B  can  accomplish  in 
6-|  minutes.  A  gets  10  seconds  the  start  and  comes  in  16 
rods  ahead.  How  would  the  race  finish  if  B  got  9  seconds 
the  start  ? 

4.  If  I  buy  I  of  ^  yards  of  cloth  for  80.65  and  sell  i  of 
1^  yards  for  24  cenfs,  at  what  rate  per  yard  must  I  sell 
the  remainder  so  as  to  gain  20  per  cent,  on  the  whole 
transaction  ? 

5.  A,  B  and  C  form  a  partnership  for  a  year.  On  Jan. 
1st,  A  puts  in  ^300,  B  8500,  and  C  8600."  B  draAvs  out 
8300  on  May  1st,  and  C  draws  out  .8300  on  Sept.  1st.  For 
the  first  six  months  the  gain  is  10  per  cent,  on  the  mean 
stock,  and  for  the  second  six  months  it  is  8112.  Find  the 
total  profits,  and  show  hoAv  they  are  to  be  divided. 

6.  A  person  sells  86250  of  3  per  cent,  consols,  Avhen  they 
are  wortli  96,  and  invests  the  proceeds  in  railway  stock  at 
75  and  paying  '1\  j^er  cent.  How  does  this  transfer  attect 
his  income  ? 

7.  A  floor  16  by  20  is  to  be  completely  covered  with 
carpet  27  inches  wide,  and  lia  ving  a  i)attern  which  matches 
every  3  feet.  If  the  carpet  is  to  be  matched,  in  Avhich 
direction  must  the  strips  run  so  as  to  give  the  least  waste, 
and  how  much  is  the  waste  ? 

8.  Of  how  many  gallons  capacity  is  a  box  3  feet  long, 
2  feet  Avide  and  one  foot  deep? 
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9.  A  silver  plate  of  uniform  thickness  in  the  form  of  a 
square  is  worth  $3.20.  What  is  the  value  of  the  largest 
circular  disc  which  can  be  cut  from  it  ? 


Q.,    T.,    V.    MATRICULATION,    1890. 


10  _] 1_ 

12  J  7  0         9  9 


1.  Simplify  .,    ^^5   and  .       ^J^j_,  and  divide  their  dif- 

ference  by  their  prod  act  increased  by  unity. 

2.  Reduce  0-48i  of  0-518  of  0-08i  of  0-06875  of  405  miles 
to  yards. 

A  railway  train  moves  at  the  rate  of  27-37  yards  per 
second.     How  many  miles  an  hour  is  this  ? 

3.  A  horse  is  boug-ht  for  $360.  At  what  price  must  he 
be  sold  to  make  12|  per  cent,  on  the  transaction  ? 

4.  A  piece  of  cloth,  five  times  as  long-  as  it  is  broad, 
costs  £38.  Find  its  dimensions  if  the  price  is  9s.  6d.  per 
square  yard. 

5.  $200  is  distributed  among-  15  men,  30  Avomen  and  35 
children,  each  woman  receiving-  $3  and  each  man  as  much 
as  a  woman  and  2  children.  How  much  does  each  re- 
ceive ? 

6.  There  are  50  coins  consisting-  of  25-cent  and  20-cent 
pieces  worth  $11.75.  If  each  25-cent  piece  were  a  20-cent 
piece,  and  each  20-cent  piece  a  25-cent  piece,  the  value  of 
the  coins  would  be  $10.75.  How  many  coins  are  there  of 
each  kind  ? 

7.  A  g'oldsmith  pays  half  as  much  per  ounce  avoirdu- 
pois as  he  sells  for  per  ounce  troy.  What  is  his  gain  per 
cent.  ? 

8.  What  two  numbers,  each  of  four  figures,  have  101 
for  their  greatest  common  measure,  and  27573  for  their 
least  common  multiple  ? 

9.  The  discount  on  a  certain  sum  for  2^  years  is  ^  of 
the  interest  for  the  same  time,  simple  interest  being  reck- 
oned in  each  case.  Find  the  rate  per  cent.,  and  if  the  in- 
terest and  discount  together  are  $365.40  ;  find  the  princi- 
pal sum, 
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10.  The  external  length,  breadth,  and  height  of  a  closed 
rectangular  wooden  box  are  18,  10  and  G  inches,  respec- 
tively, and  the  thickness  of  the  wood  is  half  an  inch. 
When  the  box  is  empty  it  Aveighs  15  pounds,  and  when 
filled  with  sand  100  pounds.  Compare  the  weights  ot 
equal  bulks  of  wood -and  sand. 


EDUCATION  DEPARTMENT. 

THIRD  CLASS,  1883. 
1 

1.  Add  together  i  of  £13,  |  of  .-.^  of  'i  of  £2  12s.,  and  i 

ofOd. 

Reduce  13s.  4id.  to  the  decimal  of  lOs.  6d. 

2.  Find  by  Practice  the  value  of  -8596  lbs.  at  £10  18s. ' 
7|d.  each. 

3.  A  person  borrows  8500  on  April  lOth,  and  on  June 
22nd  pays  his  debt  with  ^510. 20.  At  Avhat  rate  per  cent, 
per  annum  Avas  he  charged  interest  ? 

4.  A  man  having  a  certain  sum  of  money  to  invest  has 
an  opportunity  of  purchasing  7  per  cent,  stock  at  95,  but 
delays  until  it  has  risen  to  110.  What  per  cent,  is  his 
income  less  than  if  he  had  purchased  at  the  first  price? 

5.  At  an  international  exhibition  one  country  was 
awarded  5  gold,  9  silver  and  11  l)ronze  medals  ;  and  an- 
other 4  gold,  15  silver  and  10  bronze.  Find  a  ratio  of 
values  for  such  medals  that  these  countries  may  be  re- 
garded as  equally  fortunate. 

G.  In  a  box  tliere  is  a  certain  number  of  sovereigns, 
three  times  as  many  guineas^  and  twice  as  many  marks 
(13s.  4d.)  as  guineas.  The  entire  amount  in  the  box  is 
£815.     How  many  coins  of  each  kind  are  there? 

7.  Find,  wlien  first  after  2  o'clock,  the  hour  and  minute 
hands  of  a  clock  make  an  angle  of  GO  degrees  with  each 
other. 

8.  For  each  of  three  succeeding  months  the  population 
of  a  North-West  town  rose  50  per  cent.  ;  and  at  tlie  end  of 
the  third  month  was  2700.  What  Avas  the  population  at 
the  beginning  of  the  time  ? 
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9.  Leap  year  is  omitted  once  in  every  century _,  except 
those  centuries  wliose  number  is  divisible  by  4.  What  is 
the  average  leng-th  of  a  year  ? 

10.  A  cube  is  formed  of  a  certain  number  of  pounds 
avoirdupois  of  a  substance,  and  the  same  number  of 
pounds  troy  of  the  same  substance.  What  proportion  will 
a  side  of  the  cube  bear  to  a  side  of  a  cube  formed  of  the 
same  number  of  pounds  as  before_,  but  all  avoirdupois 
(175  lbs.  troy  =  144  lbs.  avoirdupois)  ? 


THIRD   CLASS,    1884. 


1.  Simplify 


(4i-3i)x(U-A) 

(i+-f^)-(fV-l) 


15 

1  3 

31 


2.  Find  the  cost  of  -0625  of  112  lbs.  of  sugar,  where  one 
pound  costs  -0703125  of  17s.  9|d. 

3.  A  and  B  were  employed  to  do  a  piece  of  work  for 
$60.  They  were  to  be  paid  in  proportion  to  their  ability 
to  work,  which  was  4  to  5,  and  to  the  time  each  worked, 
Avhich  was  3  to  4.     How  much  did  each  receive  ? 

4.  A  quantity  of  silk  was  sold  at  a  loss  of  1  per  cent.  ; 
had  it  been  sold  for  4s.  2^d.  per  yard  there  would  have 
been  a  gain  of  1  per  cent.     Find  the  actual  selling  price. 

5.  A  person  rides  to  town  at  the  rate  of  8|  miles  an 
hoar,  and  after  resting  35  minutes  walks  back  at  the  rate 
of  2f  miles  an  hour.  The  w^hole  time  occupied  was  7 
hours  20-j\  minutes.     Find  the  distance. 

6.  Instead  of  a  yard  measure  a  draper  uses  a  stick 
which  is  36.35  inches  long.  What  does  he  lose  per  cent, 
by  so  doing  ? 

7.  When  the  course  of  exchange  between  London  and 
New  York  is  quoted  at  4-96,  London  exchange  (i.e.  Eng- 
lish money)  is  said  to  be  at  2  per  cent,  premium.  From 
this  calculate  the  par  of  exchange. 

8.  If  silver  is  worth  $1.10  per  ounce,  and  gold  $17  per 
ounce,  find  the  M'eight  of  a  ten-dollar  coin  containing  37 
parts  in  40  of  gold,  and  the  rest  silver. 

23 
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9.  Equal  volumes  of  iron  and  coj)per  arc  found  to  weigh 
77  oz.  and  89  oz.  respectively.  Find  the  Aveigiit  of  10^ 
feet  of  circular  copper  rod,  Avhen  9  inches  of  iron  rod  of 
equal  diameter  -weig-h  ol^\  ounces. 

10.  The  expense  of  carpeting  a  room  15  feet  wide  was 
$52.80;  but  if  the  length  had  been  a  yard  less,  the  ex- 
pense would  have  been  $46.20.     Find  length  of  the  room. 

11.  A  rectangular  solid  -i^  feet  long,  o^  feet  broad,  and 
1^  feet  thick,  is  increased  11  inches  in  thickness.  By  Iioav 
much  must  the  breadth  be  diminished,  so  that  the  solid 
may  retain  the  same  bulk  as  before  ? 


THIRD   CLASS,    1885. 

1.  Define  prime  number,  factor,  common  multiple,  dis- 
count, exchange. 

Draw  a  diagram  showing  that  there  must  be  30;|  sq. 
yds.  in  a  sq.  rod,  if  the  linear  rod  contains  5i  yds. 

2.  A  merchant  bought  124  yds.  of  cloth  at  $3.62^-  per 
yd.,  and  87^  yds.  at  $4.12^  per  yd.  At  what  price  per 
yd.  must  he  sell  the  whole  to  realize  a  i)rofit  of  20  per 
cent.  ? 

3.  Simplify  the  following  and  give  the  result  in  £  s. 
and  d.  : — 

3        .  M25-4  of  1;; 

-^  (3-3  +  1-25)  of  £1  +  I  of  -,^-of"4"Tir  ''^'  '*'• 

2-16 

+  — d. 

2-09 

4.  A  farmer  sold  two  loads  of  wheat,  in  all  110  bushels, 
for  $94.95.  One  load  was  sold  at  97  cts.  per  bushel  and 
the  other  at  72  cts.  per  bushel.  How  many  bushels  w^ere 
there  in  each  load  ? 

5.  A  and  B  engage  in  trade ;  A  invests  $6000,  and  at 
the  end  of  5  months  AvithdraAvs  a  certain  sum,  B  invests 
$4000  and  at  the  end  of  7  months  $6000  more.  At  the  end 
of  the  year  A's  gain  is  $5800  and  B's  is  $7800.  Find  the 
amount  A  Avithdrew. 
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G.  A  merchant  boug-lit  cloth  at  $2  per  yd.,  and  sold  the 
whole  at  a  profit  of  ^120  ;  had  he  sold  it  at  20  per  cent, 
less  he  would  have  lost  $96.     Hoav  many  yds.  did  he  buy  ? 

7.  What  will  be  the  cost  of  insuring  a  property  Avorth 
$47580,  at  the  rate  of  |  of  1  per  cent.,  so  that  in  case  of 
loss  the  owner  may  recover  both  the  value  of  the  property 
and  the  premium  paid  ? 

8.  Divide  $4841  among  A,  B  and  C,  so  that  9  months' 
interest  on  A's  share  at  3|  per  cent,  per  annum,  9  months' 
interest  on  B's  share  at  3|  per  cent.,  and  9  months'  inter- 
est on  C's  share  at  4J  per  cent,  may  all  be  equal. 

9.  I  owe  a  man  $850,  and  give  him  my  note  at  90  days. 
"What  must  be  the  face  of  the  note  to  pay  the  exact  sum, 
if  discounted  at  1|  per  cent,  a  month  (bank  discount)? 

10.  If  a  brick  8  in.  long,  4  in.  wide  and  2  in.  thick 
weighs  5  lb.,  what  will  be  the  weight  of  a  brick  of  the 
same  material  16  in.  long,  8  in.  wide  and  4  in  thick? 

11.  The  top  of  a  ladder  reaches  to  the  top  of  a  wall 
when  its  foot  is  at  a  distance  of  10  ft.  from  the  bottom  of 
the  wall,  but  if  the  foot  of  the  ladder  be  drawn  4  ft.  farther 
from  the  wall  the  top  of  the  ladder  will  reach  a  point  2  ft. 
below  the  top  of  the  wall.     Find  the  length  of  the  ladder. 


THIRD    CLASS,    1886. 

1.  A  had  $7  less  than  B  had,  and  B  had  $10  legs  than  C 
had.  A  gave  $5  to  B  and  $12  to  C.  How  many  dollars 
had  C  more  than  A  then  ? 

2.  One-quarter  of  the  time  which  a  man  spent  on  a 
journey  from  M  to  T,  he,  travelled  by  steamboat,  at  an 
average  rate  of  14  miles  an  hour  ;  two-thirds  of  the  time 
he  travelled  by  railway  train  at  an  average  rate  of  25 
miles  an  hour  ;  and  the  remaining  hour  of  the  time  he 
rode  the  remaining  7  miles  of  his  journey.  Find  the  dis- 
tance from  M  to  T. 

3.  At  what  time  between  4  and  5  p.m.  is  the  minute 
hand  exactly  2  minute-spaces  ahead  of  the  hour  hand  of  a 
watch  marking  correct  time  ? 
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4.  A  man,  assisted  part  of  the  time  by  a  boy,  completed 
a  job  in  15  hours.  The  man  received  five-sixtlis  of  the 
pay  and  the  boy  received  one-sixth,  butthe  man  was  paid 
at  double  the  rate  the  boy  was,  in  proportion  to  the  amount 
of  work  each  did.  How  long  would  the  man  unassisted 
have  taken  to  accomplish  the  job? 

5.  How  much  water  must  be  added  to  a  mixture  of  15 
g-allons  of  vineg-ar,  costing-  52  cents  a  g-allon,  and  13  g-al- 
lons  costing-  40  cents  a  gallon,  that  $5  may  be  gained  by 
selling  the  whole  at  15  cents  a  quart? 

6.  A  total  of  250  marks  is  to  be  allowed  to  a  paper  of 
10  questions.  To  the  first  7  questions  the  average  is 
given.  Divide  the  remaining  marks  so  as  to  alloAV  7 
marks  to  the  tenth  question  and  5  marks  to  the  ninth,  for 
every  3  marks  allowed  to  the  eighth. 

7.  A  bookseller  cha,rges  on  certain  books  35  cents 
on  the  shilling  of  the  published  price  and  gives  a  discount 
of  35  per  cent.  What  is  the  actual  rate  he  charges  on  the 
shilling  ? 

8.  A  bill  for  $253.03,  dated  7th  October^  and  payable 
at  London  in  3  months  from  date,  was  discounted  in 
Toronto  on  20th  October,  the  discount  being  at  the  rate  of 
9  per  cent,  per  annum,  and  45  cents  being  charged  for 
exchange.     Find  the  proceeds  of  the  bill. 

9.  A  cubic  foot  of  water  weighs  62-426  pounds  and  a 
gallon  of  water  Aveighs  10  pounds.  How  many  gallons 
will  a  cyclindrical  cistern  of  5  feet  diameter  by  4  feet 
deep  hold  ? 


THIRD   CLASS,    1887. 

1.  Prove  the  rule  for  the  multiplication  of  two  fractions. 

(74  -  3Ji)  X  {41— (2.;— ly--)  } 

2.  A,  B,  C,  rent  a  pasture  for  $102  ;  A  puts  in  6  horses 
for  8  weeks^  B  12  oxen  for  10  Aveeks,  C  50  coavs  for  12 
weeks.  If  5  coaa^s  are  reckoned  as  3  oxen,  and  4  oxen  as 
3  horses,  what  shall  each  pay? 
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3.  A  does  a  work  in  10  days,  Bin  9  days,  C  in  12  days  ; 
all  begin  together,  but  A  leaves  in  3|-  days  before  the 
completion,  B  in  2|-  days  before  the  completion.  In  what 
time  was  the  work  done  ? 

4.  Prove  the  rule  for  division  of  decimals.  Divide  to  6 
decimal  places,  -0078539  by  -9921461. 

5.  On  March  23rd  a  bank  gives  me  |845  for  a  note  of 
$860.     When  is  the  note  due,  interest  8%  ? 

6.  Find  the  cost,  in  sterling,  of  184  tons  17  cwt.  3  qrs. 
14  lbs.  of  copper,  invoiced  to  a  Toronto  importer  at  £87 
17s.  lid.  per  ton?     (qr.  =28  lbs.). 

7.  I  bought  certain  4  per  cent,  stock  at  75  and  after  a 
number  of  years  sold  out  at  94i  and  found  that  I  had 
made  7h%  P^i"  annum  simple  interest.  How  long  did  I 
hold  the  stock  ? 

8.  There  is  a  mixture  of  vinegar  and  water  in  the  pro- 
portion of  93  parts  vinegar  to  7  parts  water  ;  how  much 
water  must  be  added  so  that  in  25  parts  of  the  mixture 
there  may  be  2  parts  water  ? 

9.  I  invested  $10,000,  but  sold  out  at  20%  discount.  How 
much  must  I  borrow  at  4%  so  that  by  investing  all  at  8% 
I  may  just  retrieve  my  loss  ? 

10.  A  square  field  containing  271  acres  has  a  diagonal 
path  across  it.     What  is  the  length  of  the  path  in  yards  ? 

11.  When  the  temperature  of  a  cube  of  zinc  is  raised 
from  32°F  to  212°F  each  dimension  is  thereby  increased 
-3  per  cent.     Find  the  percentage  of  increase  in  the  bulk. 

12.  Water  is  flowing  at  the  rate  of  10  miles  per  hour 
through  a  pipe  14  in.  in  diameter,  into  a  rectangular 
reservoir  187  yds.  by  96  yds.  In  what  time  will  the  sur- 
face be  raised  1  inch  ? 


1.  Simplify 

(aj 
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f  oflof  i|-2iof3|of 


(b)  What  fraction  of  3651  days  is  349  days  8  hrs.  52 
min.  45  sec.  ? 
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2.  A  can  do  a  work  in  one-half  the  time  that  B  requires, 
B  can  do  it  in  two-thirds  of  the  time  that  C  talves.  All 
working-  tog-ether  do  it  in  18  days.  How  long-  would  it 
take  each  one  separately  ? 

3.  A  man  g-ot  a  90  days'  note  for  ^1360  for  a  lot  which 
cost  him  $1200  cash  just  a  year  before  ;  money  6  per  cent. 
Find  his  net  gain  at  time  of  sale  (bank  discount,  360  days 
to  a  year,  no  days  of  g-race).. 

4.  Bought  78a!c.  3r.  15per.  7ds.  1ft.  Din.  of  land  at  880 
per  acre;  sold  |  of  it  at  .$120  per  acre,  and  the  rest  at 
1.005  per  sq.  foot.     Find  gain. 

5.  A  number  of  men  and  Avomen  earned  $93  a  day, 
each  man  getting  $2.25  and  each  woman  $1.50.  Had 
there  been  6  more  men  and  7  more  Avomen  the  AAdiole 
number  of  AA^omen  AA^ould  haA-e  earned  the  same  as  the 
Avhole  number  of  men.     Find  the  actual  number  of  each. 

6.  A  commission  merchant  receiA-es  125  bbls.  of  flour 
from  A,  150  ])])ls.  from  B,  225  bbls.  from  C;  he  tinds  on 
inspection  that  A's  is  10  per  cent,  better  than  B's,  and  C's 
is  5/Y  per  cent,  better  than  A's.  He  sells  the  AA'hole  lot  at 
$7.00  per  barrel,  charging  4  per  cent,  commission.  What 
sum  must  he  remit  to  eacli '? 

7.  A  compound  of  tin  and  lead  Aveighs  10-43  times  as 
much  as  an  ecjual  bulk  of  AA^iter,  Avhile  tin  Aveighs  7-44 
times^  and  lead  11-35  times  as  much  as  equal  bulks  of 
Avater.  Find  the  number  of  j)ounds  of  each  metal  in  705  lbs. 
of  the  compound. 

8.  A  bankrupt  had  goods  Avorth  $7950,  Avhich,  if  sold  at 
their  fnll  value,  Avould  giA-e  his  creditors  81^  per  cent,  of 
their  claims.  But  4  of  them  AA^ere  sold  at  17^  per  cent. 
beloAV  their  value,  and  the  remainder  at  23|  per  cent,  be- 
low their  A^alue.  Hoaa^  many  cents  on  the  dollar  did  his 
creditors -realize  ? 

i).  A  begins  business  Avith  a  capital  of  $3200 ;  after  3 
months  B  is  admitted  as  partner  Avith  $2400 ;  after  3  months 
more  C  is  admitted  Avith  $1000.  What  fraction  of  the 
year's  gain  should  each  liaA'e  ? 

10.  "What  is  the  cost  of  i>olishing  a  cylindi-ical  marble 
pilhir,  2  lY.  G  in.  in  diameter  and  12  ft.  long,  at  $1.25  a 
square  foot? 
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11.  If  it  cost  $11.20  for  paper  for  a  room  25  ft.  Sin. 
long,  19  ft.  9  in.  Avide,  and  12  ft.  liig-h,  wlien  tlie  paper  is 
I  yd.  wide,  find  cost  of  the  paper  per  linear  yard.  (No 
allowance  for  doors  and  windows). 

12.  A  square  field,  containing-  16  ac.  401  sq.  yds.,  has  a 
walk  around  it  outside  12  ft.  in  width.  Find  the  area  of 
the  walk  in  yards. 


THIRD    CLASS,    1889. 

•5x-O06         4ofi|-x(S)2 

1.  (a)  Simplify  jLof  4^(-^)2  +  -i:6"^62t"    (Answer 

in  fractional  form.) 

(b)  Find  the  averag-e,  correct  to  4  places  of  decimals,  of 
1214,  21,  7f,  -034,  3-125,  0,  24-58  and  12^^. 

Note. — No  marks  will  be  allowed  for  either  (a)  or  (b)  except  the 
answer  be  perfectly  correct. 

2.  In  what  time  Avill  $30441  gain  $221040  if,  at  the 
same  rate,  the  gain  on  $24944-10  for  1  year  and  15  days 
is  $2596-92  ?  What  is  the  rate  per  cent,  per  annum  (365 
days  to  a  year)  ? 

3.  A  house  that  cost  $15500  rents  for  $155  a  month.  It 
is  insured  for  $10850  @  |-%  yearly  ;  the  taxes  are  15  mills 
on  an  assessment  of  $12450,  and  $346.45  is  spent  each  year 
on  repairs.     What  rate  of  interest  does  the  investment 

pay? 

4.  A  rectangular  field,  whose  width  is  |  of  its  length, 
contains  15  acres,  123  per.     In  going  from  one  corner  to 
the  opposite  how  much  shorter  is  it  to  take  the  diagonal  - 
than  to  go  around  the  two  sides  ? 

5.  A  note  of  $2450,  dated  Halifax,  June  1st,  1886,  for  4 
mos.,  bearing  interest  @  6%,  is  discounted  at  a  bank  on 
Aug.  15th  @  8%.     Find  the  proceeds. 

6.  A  farm  cost  3|  times  as  much  as  a  house  ;  by  selling 
the  house  @  10%  loss  and  the  farm  @  7i%  gain,  $3993.30 
is  received.     Find  cost  of  each. 

7.  Bought  64  yards  of  cloth  @  $5.70  a  yard.  If  it 
shrank  5%  in  length,  find  the  selling  price  per  yard  to 
gain  20%. 
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8.  A  and  B  are  partners,  A's  capital  being  4  of  B's.  At 
the  end  of  5  months  A  withdraws  ^  of  his  capital,  and  at 
the  end  of  9  months  B  withdraws  ^  of  his.  How  should 
they  divide  a  gain  of  $4222.33  at  the  end  of  the  year  ? 

9.  A  man  sold  his  5  per  cents  («;  78  and  invested  the 
proceeds  in  6  per  cents  @  104.  His  change  in  income  be- 
ing $385,  And  how  much  5  per  cent,  stock  he  had. 

10.  A  dealer  shipped  400  bushels  Avheat  @  $1.40,  800 
bushels  @  $l.(i2i  and  300  bushels  @  $1.20,  to  his  agent, 
who  sold  the  first  at  20  per  cent,  gain,  the  second  at  15 
per  cent,  gain,  and  the  third  at  4^  per  cent,  loss  ;  the 
agent's  commission  was  3  per  cent.,  and  other  charges 
were  $83.44.     Find  the  dealer's  gain  per  cent. 

11.  What  is  the  cost  of  boards,  at  $1  for  50  sq.  ft.,  to  make 
a  closed  box  7  ft.  10  in.  long,  3  ft.  8  in.  wide,  2  ft.  6  in. 
high  (outside  dimensions),  the  boards  being  1  inch  thick? 

12.  Reckoning  a  pint  to  be  30  cub.  in.  ;  if  462  gals,  are 
taken  out  of  a  cylindrical  cistern  7  ft.  in  diameter^  how 
many  inches  will  the  surface  of  the  water  be  lowered  ? 
(7f  =  34.) 


THIRD   CLASS, 


•isSo.t 


1.  (a)  Show  how  to  find  the  L.C.M.  of  tAvo  or  more 
numbers. 

(b)  Find  the  L.C.M,  of  24,  105,  180,  96,  336,  84,  and  of 
(C)  4410,  7350,  7875. 

2.  (a)  Prove  the  rule  for  finding  the  product  of  two 
fractions. 

(b)  Simplify 

U— ioflj  8-4 

4(34  +  U)£  +   — ^ — ^-. ^  of  -95  of  5s  +  _^  *.  d. 

^^  ^       ^^         _i^  of  3 -3  +  1^  -012 

3.  If  the  Avoirdupois  lb.  is  equal  to  7000  grains  Troy, 
and  if  6144  sovereigns  weigh  133  lbs.  4  oz.  Troy,  how 
many  sovereigns  will  weigh  an  oz.  Avoirdupois  ? 

4.  How  many  bricks,  9  inches  long,  i^  inches  broad 
and  4  inches  thick,  Avill  l)e  required  to  build  a  Avail  45  ft. 
long,  17  ft.  high  and  4  ft.  thick,  supposing  the  mortar  to 
increase  the  volume  of  each  brick  G^-per  cent.? 
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5.  A  man  engag-es  a  sufficient  number  of  men  to  do  a 
piece  of  -work  in  84  days,  if  each  man  does  an  average 
day's  work.  It  turns  out  that  three  of  the  men  do  respec- 
tively |,  i.  and  i  less  than  an  average  day's  M'ork,  and 
two  others  ^  and  J^  more  ;  and  in  order  to  complete  the 
work  in  the  84  days,  he  procures  the  help  of  17  additional 
men  for  the  84th  day.  How  much  less  or  more  than  an 
average  day's  work  on  the  part  of  these  17  men  is  re- 
quired ? 

6.  A  circular  race-course  is  22  yds.  wide  and  has  an 
area  of  12  acres.     Find  the  diameter  of  the  inner  circle. 

7.  The  area  of  each  of  the  longer  walls  of  a  room  is  330 
square  feet ;  the  area  of  each  of  the  other  walls  is  220 
square  feet ;  the  area  of  the  floor  is  384  square  feet.  Al- 
lowing -i^  of  area  of  walls  for  doors  and  windows,  hoAv 
many  yards  of  paper,  18  inches  wide,  are  required  to 
cover  the  walls  ? 

8.  The  pressure  of  compressed  air  varies  inversely  a& 
its  volume.  If  the  pressure  on  the  inner  surface  of  a 
cylinder  fitted  with  a  piston  be  20  lbs.  on  the  square  inch, 
and  when  the  piston  is  forced  in  2  inches,  the  pressure 
becomes  30  lbs.  on  the  square  inch  ;  what  is  the  length  of 
the  cvlinder  ? 

9.  A  man  has  $20000  Bank  Stock  Avhich  is  at  170  and 
pays  a  half-yearly  dividend  of  5%  ;  he  sells  out  and  in^ 
vests  in  Stocks  at  108,  which  pays  3|%  half-yearly.  Find 
the  change  in  his  half-yearly  income. 

10.  Bought  goods  at  $5.70  on  4  months'  credit  and  sold 
them  immediately  at  $6.12  on  such  a  term  of  credit  as 
made  my  immediate  gain  6|%.  Reckoning  interest  at  4-% 
per  annum,  how  long  credit  did  I  give  ? 

11.  («)  What  is  meant  by  averaging  accounts? 

(b)  Find  the  equated  time  for  the  payment  of  the 
following  account 

Dr.  John  Smith.  Or. 


1888. 
June  10 
July  15 
Aug.  20 
Sept.  1 


To  mdse.  @  30  days,  $950 

"  45  "   300 

"  ■  "  60  "   250 

u   30   a     J_50 


1888. 

July  10 

Bv  Cash 

-  $450 

Aug.  15 

u            a 

-    350 

Sept.    5 

a           u 

-    200 
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12.  A  merchant  in  Montreal  drew  on  Hamburg  for 
10000  guilders  at  $-415  ;  how  much  more  would  he  have 
received  if  he  had  ordered  remittance  through  London  to 
Montreal,  exchange  at  Hamburg  on  London  being  11^ 
guilders  for  £1,  and  at  London  on  Montreal  9^%,  broker- 
age being  li%  for  remittance  from  London? 


SECOND    CLASS,    1883. 

1.  Prove  that  \  of  i=,V 
Simplify 

(21^of  3A)  +  A  -  m  of  IyV)  -  (If  of  44  of  f-,). 

2.  The  pendulum  of  one  clock  makes  24  beats  in  26"  ; 
that  of  another  36  beats  in  40".  If  they  start  at  the  same 
time,  when  first  will  the  beats  occur  together  ? 

3.  A  can  do  as  much  Avork  in  4  hoars  as  B  in  6  ;  and  B 
in  3|^  as  C  in  5.  A  does  half  a  certain  piece  of  work  in  12 
hours ;  in  what  time  can  it  be  finished  1)y  B  and  C,  work- 
ing separately  equal  times,  and  C  succeeding  B? 

4.  A  note  for  $500,  made  March  9th  at  three  months,  is 
discounted  April  11th,  at  8  per  cent.  What  is  received 
for  tlie  note  ?     (True  discount.) 

5.  The  unclaimed  dividends  on  a  certain  amount  of 
stock  which  pays  6  per  cent,  per  annum  amounted  in  3 
years  to  81152.  The  stock  was  sold  at  a  discount  of  12^ 
per  cent,  on  its  par  value.     AVhat  sum  Avas  realized? 

6.  Teas  at  3s.  6d.,  4s.  and  6s.  a  pound  are  mixed  to 
produce  a  tea  worth  5s.  a  pound.  "What  is  the  least  integ- 
ral number  of  pounds  that  the  mixture  can  contain? 

7.  A  man  buys  150  lbs.  of  sugar,  and  after  selling 
100  lbs.  finds  he  has  been  parting  Avitli  it  at  a  loss  of  5 
per  cent.  At  Avhat  rate  per  cent,  advance  on  the  cost 
must  he  sell  the  remaining  50  lbs.  that  he  may  gain  10 
per  cent,  on  the  entire  transaction  ? 

8.  The  hour,  minute  and  second  hands  of  a  Avatch  are 
on  concentric  axes.  When  first,  after  12  o'clock,  Avill  the 
direction  of  the  second  hand  jjroduced  backwurds  bisect 
the  angle  betAveen  the  hour  and  the  minute  hands? 
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9.  Each  member  of  a  pedestrian  club  walks  as  many 
miles  as  there  are  members  in  the  clnb,  and  the  expense 
of  the  trip  is  for  each  member  as  many  pence  per  mile  as 
there  are  members  in  the  club.  The  total  expense  is  £50 
13s.  lid.     How  many  members  are  there? 


SECOND    CLASS,    1884. 

1.  Simplify — 

(li-l-002)-^(f--006) 

•002 --06  -J^xrfb 

2.  A  man  mixes  28  lbs.  black  tea  with  36  lbs.  of  an  in- 
ferior quality,  which  costs  20  cents  a  pound  less_,  and  by 
selling-  the  mixture  at  58|  cents  a  pound,  gained  20  per 
cent.     Find  the  cost  of  each  kind  of  tea. 

3.  When  the  temperature  of  a  cube  of  zinc  is  raised 
from  32°  F.  to  212°  F.,  each  dimension  is  increased  -3  per 
cent.     Find  the  percentag-e  of  increase  in  the  bulk. 

4.  On  a  quantity  of  tea  a  g-rocer  fixed  a  price  to  make  a 
g-ain  of  25  per  cent.,  but  i  of  the  quantity  was  found  to 
have  been  damaged,  and  he  had  to  reduce  the  price  on 
this  25  cents  a  pound,  and  so  his  whole  gain  was  48J  per 
cent,  less  than  the  sum  he  had  expected  to  gain.  What 
price  did  he  pay  for  the  tea  ? 

5.  In  a  mile  race  between  a  bicycle  and  a  tricycle  their 
rates  were  as  5  to  4 ;  the  latter  had  half  a  minute's  start 
and  was  beaten  by  176  yards.  Find  the  actual  rate  of 
each. 

6.  If  8000  metres  be  equal  to  5  miles,  and  if  a  cubic 
fathom  of  water  weigh  13440  lbs.,  and  a  cubic  metre  of 
water  1000  kilogrammes,  find  the  ratio  of  a  kilogramme 
to  a  pound  avoirdupois. 

7.  A  tradesman  marks  his  goods  at  two  prices,  one  for 
ready  money  and  the  other  at  a  credit  of  six  months. 
What  is  the  ratio  of  the^-e  prices,  if  money  is  Avorth  10  per 
cent.  ? 

8.  What  amount  of  American  currency  is  equal  to  £500 
14s.  6d.,  if  gold  is  quoted  at  151,  and  the  course  of  ex- 
change is  489  ? 
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9.  The  external  dimensions  of  a  rectangular  iron  chest 
are  2  ft.  3  in._,  1  ft.  8  in.,  1  ft.  2i  in.,  and  the  sides,  lid 
and  bottom  are  one  inch  thick.  Of  how  many. cubic  inches 
of  iron  is  it  formed  ? 

10.  A  dealer  has  three  prices  for  his  goods — a  year's 
credit  price,  a  six  months'  credit  price,  and  a  cash  price. 
The  year's  credit  price  is  35  per  cent,  in  advance  of  cost_, 
his  six  months'  price  is  6  per  cent,  off  his  year's  credit 
price,  and  his  cash  price  10  per  cent,  off  his  year's  credit 
price.  At  what  advance  on  cost  must  he  mark  a  six 
months'  credit  price  on  an  article  whose  cash  price  is 
$12.15? 


SECOND   CLASS     1885. 

1.  A  man  bought  a  house,  which  cost  him  4  per  cent,  on 
the  outlay  to  put  it  in  repair ;  it  remained  empty  for  a 
year,  during  which  time  he  reckoned  he  was  losing  5  per 
cent,  on  his  total  outlay.  He  then  sold  it  for  i?ll*J2,  which 
paid  for  repairs  and  loss  and  also  gave  a  profit  of  10  per 
cent,  on  the  cost  price  of  the  house.     Find  the  cost  price. 

2.  A  railway  train  moving  Avith  uniform  speed  is  met 
and  passed  in  5  seconds  by  an  engine  and  tender  30|  feet 
long  and  running  30  miles  an  hour ;  the  engine  and 
tender  return  shortly  afterwards  and  jiass  the  train  in  25 
seconds  after  overtaking  it.     P'ind  the  length  of  the  train. 

3.  A  person  invested  .$8420  in  8  per  cent,  stock  on  the 
7th  day  of  January,  at  109i,  and  on  the  12th  day  of 
February^  of  the  same  year,  sold  it  out  at  117^-,  paying  I 
per  cent,  lirokerage  on  each  transaction.  Find  his  gain 
per  cent,  on  what  the  stock  cost  him — money  being  worth 
8  per  cent,  per  annum  (360  days). 

4.  I  bought  French  goods  for  7400  francs,  and  paid  an 
import  ad  valorem  duty  of  15  per  cent.  I  sold  the  goods 
for  £420.  Find  my  gain  or  loss  in  dollars  and  cents,  if 
the  £  =  25.22  fr.  =$4.87. 

5.  A  triangle,  altitude  60  feet,  is  bisected  by  a  line 
drawn  paralk'l  to  the  base.  Find  the  ])('ri)endicular  dis- 
tance between  the  base  and  the  dividing  line. 
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6.  A  merchant,  boug-ht  3885  yds.  of  cloth  and  marked  it 
at  an  advance  of  33^  per  cent,  on  cost ;  in  selling-  the  first 
half  of  it  he  g-ave  only  35  ins.  for  a  yd.,  but  in  selling-  the 
remainder  he  g-ave  37  ins.  for  a  yd.  He  gained  on  the 
whole  transaction  $3897.  What  did  the  cloth  cost  him 
per  yd.? 

7.  I  invested  in  7  per  cent,  stock  at  78|,  and  having- 
received  a  half-year's  dividend  I  sold  out  at  79|,  paying 
^  per  cent,  brokerag-e  on  each  transaction,  and  increased 
my  capital  altogether  by  $292.50.  How  much  did  I  in- 
vest ? 

8.  In  an  election  15-  per  cent,  of  the  constituency  re- 
fused to  vote  ;  of  two  candidates,  one  received  45  per 
cent,  of  the  votes  in  the  constituency  and  was  elected  by 
a  majority  of  150.  Find  the  number  of  votes  cast  for 
each. 

9.  A  person  bought  a  quantity  of  goods  for  $224,  pay- 
able in  2  months,  and  sold  them  at  once  for  $274,  payable 
in  4  months.  Find  the  gain  in  ready  money,  allowing 
trade  discount  at  6  per  cent,  per  annum. 

10.  A,  B,  and  C  walk  from  P  to  Q,  each  at  a  uniform 
rate,  A's  rate  being  equal  to  |  of  C's^  and  B's  rate  was  4 
miles  an  hour.  B  started  45  minutes  after  A,  and  C 
started  27  minutes  after  B.  They  all  arrived  at  Q  at  the 
same  time.     Find  the  distance  from  P  to  Q. 

11.  The  areas  of  the  several  faces  of  a  rectangular 
solid  are  57^  27,  and  19  square  feet.    Find  its  dimensions. 


SECOND   CLASS,    1886. 

1.  A  sold  ^  of  his  goods  at  cost  and  the  remainder  at  a 
loss  of  25  per  cent,  on  cost.  Had  he  received  $25  more 
for  them  than  he  did  he  woald  have  gained  25  per  cent, 
on  the  whole  cost.     Find  that  cost. 

2.  One-half  of  a  ball  of  lead,  3  inches  in  diameter,  is 
melted  down  and  cast  in  the  form  of  a  right  circular  cone 
3  inches  in  height.  Find  the  diameter  of  the  base  of  the 
cone. 
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3.  The  men  employed  in  a  certain  factory  numbered 
three  less  than  twice  the  number  of  women  employed  in 
it.  The  men  received  $1.55  per  day,  the  women  85  cts. 
per  day,  and  the  total  weekly  wages  amounted  to  $469.80. 
How  many  men  were  employed  in  the  factory  ? 

4.  A  and  B  agree  to  share  the  profits  of  a  certain  trans- 
action in  the  proportion  of  $11  to  A  for  every  $7  to  B. 
In  connection  with  the  transaction,  A  has  received  $960 
and  paid  out  $470,  and  B  has  received  $1370  and  paid  out 
$330.  How  much  must  B  pay  to  A  to  settle  the  accounts 
of  the  transaction  ? 

5.  M  and  N  starting  at  the  same  moment  from  the  same 
place,  and  in  the  same  direction,  walk  around  a  circular 
track,  M  at  the  rate  of  8-|  yds.  to  every  5|  yds.  by  N.  At 
what  point  of  the  track  will  M  first  overtake  N,  and  how 
many  rounds  will  each  have  then  made  ? 

6.  At  an  election  the  successful  candidate  received  |  of 
the  total  number  of  votes  cast,  and  had  a  majority  of  832 
over  his  rival.  Of  the  total  number  of  electors  in  the 
constituency  ^^g-  did  not  vote.  How  many  I'lectors  were 
there  in  the  constituency? 

7.  Between  1871  and  1881  the  county  of  A  lost  24-73 
per  cent,  of  its  population  by  deaths  and  removals^  but 
during  the  same  time  it  gained  42-41  per  cent,  by  births, 
etc.,  the  percentages  being  reckoned  on  the  population  m 
1871,  In  1881  the  population  was  found  to  be  26478. 
What  was  it  in  1871  ? 

8.  Find  the  difTerence  between  the  discount  on  10th 
Sept.,  at  8  per  cent.,  on  a  bill  for  $128  dra^vn  on  3rd  Sept. 
at  3  months,  and  the  interest  at  8  per  cent,  for  the  same 
time  on  the  proceeds.  (In  reckoning  the  discount  include 
the  3  days  of  grace,  but  no  other  charges.) 

9.  The  length  of  the  sides  taken  in  order  of  a  quadrila- 
teral field  are  20  rd.,  21  rd.,  21rd.,  and  22  rd.,  and  the 
angle  between  the  first  and  second  of  these  sides  is  a 
right  angle.  Find  the  area  of  the  field  to  the  nearest 
square  rod. 
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SECOND    CLASS,    1887. 

1.  (a)  In  reducing-  a  vulg-ar  fraction  to  a  decimal,  ex- 
plain how  you  determine  whetlier  it  will  be  a  finite  or  a 
circalating-  decimal,  pure  or  mixed.  What  is  the  limit  as 
to  the  number  of  repeating-  dig-its  ? 

(b)  Express  as  a  decimal  ^^^  of  6-307692  x  1-428571. 

2.  Boug-ht  g-oods  at  4  months'  credit,  and  after  7  months 
sold  them  for  $1500,  2|-  per  cent,  off  for  cash^  and  g-ained 
15  per  cent.  Money  being-  worth  6  per  cent.,  what  did 
the  g-oods  cost  ? 

3.  An  alloy  of  gold  is  mixed  with  an  alloy  of  silver  in 
the  proportion  of  11-4  to  2-6.  The  percentage  of  dross  in 
the  silver  is  13-5  and  in  the  gold  17-35  ;  what  is  the  per- 
centage of  dross  in  the  mixture  ? 

4.  [a)  At  10  per  cent,  for  4  years,  what  fraction  of  the 
simple  interest  is  gained  by  charging  compound  instead 
of  simple  interest  ? 

(6)  The  compound  interest  on  $500  for  3  years  is 
$95-508,  find  the  rate. 

5.  What  is  meant  by  the  par  of  exchange  ?  The  course 
of  exchange  ? 

When  the  course  of  exchange  between  London  and 
New  York  is  quoted  at  2  per  cent,  premium,  what  will  be 
obtained  in  New  York  money  for  a  bill  of  £240  12s.  8d.? 

6.  A  60-day  note  was  discounted  at  the  bank  at  1  per 
cent,  a  month,  and  $4.80  more  than  True  Discount  was 
charged.  Allowing  days  of  grace,  find  the  face  of  the 
note. 

7.  Bought  16  cows  and  120  sheep  for  $465,  the  animals 
of  the  same  kind  costing  a  uniform  price.  Sold  for  $496.50^ 
gaining  7|  per  cent,  on  the  cows,  and  6  per  cent,  on  the 
sheep.     Find  the  cost  of  each  a  head. 

8.  Bought  a  6  per  cent,  mortgage  for  $2500  at  5  per 
cent,  discount,  with  two  years  to  run.  What  rate  of  in- 
terest is  obtained  if  the  mortgage  is  satisfied  at  maturity  ? 

9.  A  man  invested  $5500,  a  part  in  the  4  per  cents  at 
83|,  and  the  rest  in  the  5  per  cents  at  1021  brokerage  ^ 
per  cent,  in  each  case.  His  total  income  being  $266|,  find 
the  sum  invested  in  each  stock. 


S62  ARITHMETIC. 

10.  A  garden  Avhose  width  is  9  rods  and  Icng-fch  15  rods 
Is  to  have  a  Avail  3|  ft.  thick  around  it  outside.  What 
will  be  the  cost  of  digging  a  trench  for  it,  2|^  feet  deep,  at 
l^c.  per  cubic  foot  ? 

11.  A  circular  race  course  22  yds.  wide  covers  12  acres, 
find  the  diameter  of  the  inner  circle.     (-  =  3i). 

12.  A  conical  tent  whose  slant  height  is  12  ft.  requires 
132  sq.  ft.  of  canvas  to  make  it ;  how  much  ground  does 
the  floor  of  the  tent  cover  ? 


SECOND   CLASS   AND   JUNIOR   MATRICULATION,  1888. 

1.  A  person  sells  out  3  per  cent,  consols  at  94|,  and  in- 
vests the  proceeds  in  bank  stock  which  sells  at  225,  and 
pays  yearly  dividends  of  8i  per  cent.  If  his  income  is 
changed  to  the  extent  of  ^57,  how  much  money  had  he 
invested  ? 

2.  The  profits  of  a  loan  company  for  a  year  Avere  suffi- 
cient to  enable  the  directors  to  add  $20,000  to  a  reserve 
fund,  to  pay  $59 G5  for  cost  of  management,  to  pay  two 
half  yearly  dividends  of  3^  per  cent,  on  a  paid-up  capital 
stock  of  $309056,  and  to  have  still  on  hand  $4236.  Find 
the  profits  for  tlie  year. 

3.  A  and  B  enter  into  partnership  for  3  years.  A  puts 
in  $20000  and  B  $5000 ;  B  is  to  manage  the  business,  and 
the  profits  are  to  be  equally  divided ;  but  at  the  end  of 
the  first  year  A  increases  his  stock  to  $36000.  Hoav  shall 
they  divide  a  gain  of  $28500  at  the  end  of  the  three 
years  ? 

4.  Find,  most  readily,  to  six  places  of  decimals, 

1  1         J-. 


jr      "' 


V6  +  2\5,    where  \'5  =  2-236  + 


\  5     \'5  -  1 

5.  A  train  leaves  Toronto  for  Hamilton  at  5.55  p.m., 
running  at  the  rate  of  26  miles  an  hour.  Another  leaves 
Hamilton  for  Toronto  at  6.35  p.m.,  running  40  miles  an 
hour.  Before  tlu^y  moot  the  first  loses  5  minutes  and  the 
second  10  minutes  by  stoppages.  At  Avliat  time  will  the 
trains  meet,  Toronto  and  Hamilton  being  39  miles  apart? 
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6.  How  may  we  know,  without  dividing,  wlien  a  num- 
ber is  exactly  divisible  by  9  ?  State  and  explain  hOAV  we 
may  find  the  quotient  in  such  a  case  without  actual  divi- 
sion. 

7.  A  note  bearing  interest  at  3  per  cent,  per  annum, 
having  two  years  to  run,  is  ottered  for  sale.  What  per 
cent,  advance  on  its  face  value  can  a  purchaser  otter  for 
it  so  as  to  receive  six  per  cent,  interest  for  his  money  ? 

8.  In  reducing  to  a  decimal  any  proper  fraction  with  7 
for  denominator  the  same  digits  142857  are  produced  in 
circular  order.     Explain  this. 

What  is  the  shortest  method   of  finding  -f-^  when  it  is 

known  that  ||^  =  -9411764705882352  ? 

9.  A  merchant  buys  a  qaantity  of  goods  and  sells  |  of 
it  at  an  advance  of  15  per  cent.,, and  \  of  it  at  an  advance 
of  20  per  cent.  He  now  discovers  that  10  per  cent,  of  his 
goods  are  quite  unsalable.  What  per  cent,  profit  must 
he  obtain  on  the  remainder  that  he  may  gain  15  per  cent, 
on  the  whole  transaction  ? 

10.  The  French  20-franc  piece,  or  Napoleon,  weighs 
6-45161  grammes  (a  gramme  =  15-43235  grains),  and  is 
^^  pure  gold.  The  sovereign  is  li  fine,  weighs  123-274 
grains,  and  is  worth  $4-8665.  How  much  is  the  Napoleon 
worth  ? 

11.  A  grocer  mixed  together  two  kinds  of  tea  and  sold 
the  mixture_,  144  lbs.,  at  an  advance  of  20  per  cent,  on 
cost,  receiving  for  it  $62.10.  Had  he  sold  each  kind  of 
tea  at  the  same  price  per  pound  as  he  sold  the  mixture  he 
Avould  have  gained  15  per  cent,  on  the  one  and  25  per 
cent,  on  the  other.  How  many  pounds  of  each  kind  were 
there  in  the  mixture,  and  what  was  the  cost  of  each  per 
pound  ? 

12.  The  money  deposited  in  a  savings  bank  during  the 
year  1885  was  5  per  cent,  greater  than  that  deposited  in 
1884.  In  1886  the  deposits  Avere  33J  per  cent,  greater 
than  in  1885,  while  the  amount  dei^osited  in  1887  exceeded 
the  average  of  the  three  previous  years  by  20  i:)er  cent. 
The  aggregate  for  the  four  years  Avas  S150937.50.  P'ind 
the  amount  deposited  in  each  year, 

24 
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13.  If  76  men  and  59  boys  can  do  as  much  work  in  299 
days  as  40  men  and  33  boys  can  do  in  557  days  ;  how 
many  men  will  do  as  much  Avork  in  a  day  as  15  boys? 


SECOND   CLASS  .AND   JUNIOR    MATRICULATION,   1889, 

1.  A  note  for  S876,  dated  May  17,  for  90  days,  and  bear- 
ing- interest  at  the  rate  of  8  per  cent,  per  annum,  is 
discounted  at  a  bank  on  July  3,  at  6  per  cent.  What  are 
the  proceeds  of  the  note  ? 

2.  Explain  the  terms  Exchang-e,  Bill  of  Exchangee,  Par 
of  Exchange. 

What  is  meant  by  saving  "■  the  rate  of  sterling  ex- 
change is  $4-87  for  60-day  bills  "  ? 

How  is  the  par  of  exchange  between  two  countries 
arrived  at  ? 

3.  What  capital  should  be  invested  in  6  per  cent,  stock 
at  104  to  produce  an  income  one-third  greater  than  that 
derived  from  !i?1500  invested  in  7  per  cent,  stock  at  115  ? 

What  rate  of  interest  is  received  on  the  money  in- 
vested in  each  case  ? 

4.  Prove  that  a  vulgar  fraction  may  always  be  reduced 
to  a  terminated  or  to  a  repeating  decimal. 

Explain  any  short  method  of  reducing  i|-  to  a  re- 
peating decimal. 

5.  Explain  the  method  of  contracted  multiplication  of 
decimals. 

Employ  this  method  to  find  the  number  of  cubic  yds. 
in  a  cubic  metre  correct  to  4  decimal  places,  a  metre 
being  equal  to  1-09363  yds.,  linear  measure. 

6.  A  rectangular  solid  is  hammered  until  its  length  is 
increased  10  pur  cent.,  and  its  width  15  per  cent.;  by  how 
much  per  cent.,  has  its  thickness  been  diminished  ? 

7.  In  1837  the  U.S.  half-dollar  was  changed  in  Aveight 
from  208  grains  to  206|  grs.,  and  in  fineness  from  -8924 
to  '900  ;  find  the  least  whole  numbers  which  will  show  the 
relative  values  of  the  coins  liefore  and  after  the  change. 
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8.  The  cost  of  manafacturing-  a  certain  article  depends 
partly  on  the  cost  of  lalDor  and  partly  on  the  cost  of  the 
raw  material.  Wages  rise  25  per  cent.,  but  a  reduction 
of  one-sixth  in  the  cost  of  material  enables  the  manufac- 
turer to  produce  16  of  the  articles  for  what  15  cost  him 
before  the  change.  How  much  does  the  raw  material  for 
^100  worth  of  the  manufactured  article  now  cost  him? 

9.  The  expense  of  constructing-  a  railroad  is  82000000, 
two-fifths  of  which  was  borrowed  on  mortgage  at  5  per 
cent.,  and  the  remaining  three-fifths  was  held  in  shares. 
What  must  be  the  average  weekly  receipts  so  as  to  pay 
the  shareholders  4  per  cent.,  the  expenses  of  working  the 
road  being  55  per  cent,  of  the  gross  receipts  ? 

10.  A  person  buys  a  house  and  lot — the  lot  being  worth 
I  as  much  as  the  house — and  lets  to  a  tenant  at  a  monthly 
rental  of  one  per  cent,  on  the  cost  of  the  property.  He 
finds  that  the  lot  will  rise  5  per  cent,  and  the  house  de- 
preciate 4  per  cent,  in  value  every  year,  that  insurance  (on 
i  of  the  value  of  the  property  insured)  will  cost  him  1^ 
per  cent.,  every  three  years,  that  his  taxes  will  be  18 
mills  on  the  dollar,  and  that  the  assessors  have  valued 
his  property  at  10  per  cent,  less  than  he  gave  for  it.  What 
rate  per  cent,  will  he  receive  on  the  money  he  has  in- 
vested ? 

11.  An  invoice  of  British  merchandise,  amounting  to 
£20_,000  and  subject  to  an  ad  valorem  duty  of  35  per  cent., 
is  received  at  New  York  and  converted  into  U.S.  money 
at  the  rate  of  $4-844  to  the  pound  sterling  instead  of 
$4-8665,  the  true  value :  how  much  is  gained  or  lost  by 
the  difference  and  by  whom  ? 

12.  A  leaves  P  for  Q^  ,89  miles  distant,  at  the  same  time 
that  B  leaves  Q  for  P ;  they  traA^el  at  uniform  rates  of 
speed  till  they  meet.  B  then  increases  his  speed  one- 
eighth  and  reaches  P  in  5  hours  from  the  time  he  met  A ; 
while  A^  after  resting  for  an  hour,  proceeds  at  -^^j  his 
former  rate  and  reaches  Q  at  the  same  time  that  B  reaches 
P.     Find  the  rate  at  which  each  person  set  out  ? 
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SECOND   CLASS    AND   JUNIOR    MATRICULATION,   1890, 

1.  Define  a  fraction  and  establisli  a  series  of  proposi- 
tions based  upon  your  definition  leading  up  to  the  rule  for 
the  division  of  fractions. 

Examine  how  far  each  of  the  following-  statements  is 
trae : 

(a)  I  of  4  =  1  x§. 

(^)  -^of|  =  H3. 

(c)  A  fraction  represents  the  quotient  of  the  numerator 
by  the  denominator. 

2.  A  bought  goods  to  the  value  of  $5191.53,  and  gave  in 
payment  his  note  due  in  3  months.  What  must  be  the 
face  of  the  note  so  that  when  discounted  at  7  per  cent,  it 
will  realize  the  amount  required  ? 

3.  A  person  having  a  quantity  of  gold  bullion  may 
either  dispose  of  it  at  once  at  the  rate  of  £3  17s  9d  per  oz., 
or  take  it  to  the  mint  and  have  it  coined  for  him  at  £3 
I7s  I0|d  per  oz.,  waiting  in  the  latter  case  10  days  for  his 
money.  Which  plan  had  he  better  adopt,  if  money  is 
worth  6  per  cent,  per  annum  to  him  ? 

4.  Find  the  distance  (in  inches  correct  to  3  decimal 
places)  between  the  opposite  corners  of  a  cube  Avhose  vol- 
ume is  2  cubic  yards. 

5.  In  a  certain  municipality  33^  per  cent,  of  the  taxes 
(at  18  mills  on  the  dollar)  go  to  pay  interest  on  its  indebt- 
edness, the  remainder  being  apportioned  in  the  ratio  3:5 
to  school  and  to  city  purposes.  In  a  subsequent  year 
when  16  per  cent,  of  the  debt  has  been  paid  off  and  the 
interest  on  tlio  remainder  ro<^luced  to  §  of  the  former  rate, 
it  was  found  that  for  city  purposes  there  would  lie  needed 
13^  per  cent,  more  than  before,  and  for  school  purposes 
22;-;-  per  cent.  more.  The  value  of  the  taxable  proi)erty 
having  increased  by  3 J  percent.,  what  rate  of  assessment 
will  now  b(^  reciuired? 

().  A  train  110  yds.  long  overtakes  A  who  is  going  at 
the  rate  of  4  miles  an  liour,  and  passes  hiui  in  9  seconds. 
Ten  minutes  after  leaving  \  tlu^  train  meets  Band  passes 
liim  in  1\  seconds.  In  what  time  after  meeting  the  train 
will  R  meet  A  ? 
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7.  A  gfovernmeut  Avhich  derives  a  revenue  of  20  million 
dollars  from  the  duty  on  imported  g-oods  finds  it  necessary 
to  obtain  an  additional  two  millions  from  this  source. 
Assuming  that  if  the  rate  of  duty  be  Increased  by  any 
fraction,  say,  one-flfth  of  itself,  the  value  of  the  goods  im- 
ported will  be  diminished  by  one-tenth,  and  so  on,  find 
approximately  by  what  per  cent,  of  itself  the  rate  of  duty 
must  be  increased  in  order  to  produce  the  revenue  re- 
quired ? 

8.  A  cubic  inch  of  water  weighs  252-458  grains.  Gold 
is  19-3  times  and  silver  10-5  times  as  heavy  as  water. 
Find  the  weight  of  a  cabic  inch  of  a  mixture  containing 
gold  and  silver  in  the  ratio  (by  weight)  of  11:1. 

9.  Find,  correct  to  the  nearest  digit  in  the  fourth  deci- 
mal place, 

(a)  the  value  of 

^5      3x5-^     0x5^      <  X  o"^ 

(h)  the  number  of  cubic  centimetres  in  a  cubic  inch 
(1  metre  =  1-09363  yds.). 

10.  A  dealer  buys  a  quantity  of  liquor  at  4  of  its  value, 
which  he  keeps  for  two  years  and  then  sells.  The  value 
increases  10  per  cent,  per  annum  by  age,  1  per  cent,  is 
lost  each  year  by  evaporation^  and  there  is  a  waste  of  2 
per  cent,  in  handling  while  it  is  being  sold.  What  rate 
per  cent,  per  annum  (compound)  interest  does  he  make  on 
his  money  if  he  sells  at  the  enhanced  value  ? 

11.  A  person  invests  money 

(a)  In  bank  stock  at  128  paying  half-yearly  dividends 
of  4  per  cent.,  subject  to  an  income  tax  of  18  mills  in  the 
dollar ;  and 

(h)  In  city  property  yielding  a  rental  of  10  per  cent., 
costing  him  one-fifth  of  the  rent  for  insurance  and  repairs, 
and  18 J  mills  on  the  assessed  value  (90  per  cent,  of  the 
cost)  for  taxes. 

If  the  whole  amount  invested  is  S4989  how  shall  he 
divide  it  so  that  the  net  income  from  the  two  investments 
may  be  the  same  ? 
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12.  "  In  dividing-  by  73000  it  is  advantageous  to  do  so 
by  tlie  following-  method  :  Having  Avritten  doAvn  the  num- 
ber to  be  divided  we  write  under  it  one-third  of  itself, 
then  one-tenth  of  this  second  number,  neglecting  remain- 
ders, and  lastly  one-tenth  of  this  third  number.  The  sum 
of  these  four  numbers,  Avith  the  last  five  figures  reckoned 
as  decimals,  Avill  be  the  quotient  required." 

Establish  the  correctness  of  this  method. 

To  what  extent  can  its  accuracy  be  depended  upon? 

Indicate  a  slight  extension  of  the  method  Avhich  will  en- 
able any  required  degree  of  accuracy  to  be»  obtained. 


FIRST   CLASS,    1883. 

1.  Define  a  recurring  decimal,  and  classify  the  several 
kinds. 

Prove,  in  any  way^  a  rule  for  converting  a  mixed  cir- 
culating decimal  into  its  equivalent  vulgar  fraction,  and 
apply  your  rule  to  convert  '1013257. 

2.  Perform  the  operations  here  indicated,  employing 
contracted  multiplication  and  division,  and  retaining  six 
decimals  throughout : 

•3 172  + -03172      ^ 

+  -0004r)7r). 


G14G-38 

3.  In  the  expression  "six  per  cents  are  at  103,"  explain 
fully  what  is  meant. 

A  person  sells  a  certain  amount  of  5  per  cents  for  86, 
and  invests  in  the  G  per  cents  at  103,  and  by  so  doing 
changes  his  income  by  one  dollar. 

Is  the  change  an  increase  or  a  decrease  ?  Hoav  much 
stock  did  he  sell  ? 

4.  A  man  buys  a  note,  drawn  for  2  yeai's  at  G  per  cent, 
interest,  and  Avliich  is  noAV  G  months  old,  at  15  per  cent, 
true  discount.  After  keeping  it  9  months,  and  receiving 
one  payment  of  interest,  he  sells  it  to  a  bank  at  8  per 
cent,  bank  discount.  "What  per  cent,  docs  he  make  upon 
his  money  while  invested  ? 
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5.  A,  B  and  C,  Avhose  rates  of  walking  are  31-,  4  and  5 
miles  an  hour  respectively,  walk  on  circular  tracks  whose 
circumferences  are  8,  10  and  15  miles  respectively,  and 
whose  centres  are  in  the  same  straig-ht  line.  At  the  same 
instant  they  start  from  points  on  this  line_,  and  on  the  same 
side  of  the  centres.  Find  (1)  when  first  they  will  be  all 
on  this  line  at  the  same  time  ;  (2)  all  at  same  time  at  the 
points  from  which  they  started  ;  (3)  whether  they  will 
ever  be  all  at  the  same  instant  at  points  on  opposite  sides 
of  the  circles  to  the  starting"  points. 

6.  Lead  is  11-4  times,  and  zinc  7-2  times  as  heavy  as 
water.  If  3  pounds  of  lead  and  2  pounds  of  zinc  be  melted 
tog-ether^,  compare  the  weig-ht  of  the  alloy  Avith  that  of 
water. 

7.  A,  B  and  C  s,tart  at  the  same  time,  and  from  the  same 
point,  to  travel  around  an  island  26  miles  in  circuit.  A 
g-oes  10  miles  and  B  4  miles  per  hour  in  the  same  direc- 
tion, and  C  g'oes  5  miles  per  hour  in  the  opposite  direction. 
When  and  where  will  they  first  be  all  together  again? 

Algebraical  symbols  will  be  allowed  in  the  three  fol- 
lowing questions : — 

8.  It  is  required  to  make  a  hollow  leaden  cylinder  open 
at  both  ends,  10  inches  long,  with  its  wall  one  inch  thick, 
and  which  is  to  weigh  25  pounds.  Find  its  outside 
diameter. 

9.  A  conical  vessel  6  inches  deep  and  3  inches  across 
the  mouth  is  filled  to  5  inches  with  water.  Find  the 
diameter  of  the  sphere  which,  when  dropped  into  the 
cylinder,  will  raise  the  water  so  as  just  to  fill  the  vessel. 

10.  The  diagonals  of  a  quadrilateral  plane  figure  are 
10  and  12,  and  they  intersect  at  an  angle  of  60°.  Find 
the  area  of  the  figure. 


FIRST   CLASS,    1884. 

1.  A  gallon  of  water  weighs  10  lbs.  ;  a  litre  is  equal  to 
1-761  pints,  and  a  kilogram  to  2-205  lbs.  How  many 
kilograms  would  a  litre  of  water  weigh  ? 
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2.  A  tradesman  marks  all  his  goods  at  an  advance  of 
22^  per  cent,  on  cost.  In  selling  he  uses  a  yard  stick  an 
inch  too  short,  and  a  pound- weight  a  quarter  of  an  ounce 
light.  In  43  per  cent,  of  his  sales,  reckoned  on  their  total 
value,  the  goods  are  measured  with  tlie  short  yard  stick, 
in  36  per  cent,  theyare  weighed  with  the  light  pound- 
weight,  and  In  the  rest  they  are  sold  at  the  marked  price 
independently  of  weight  or  of  measure.  What  is  the  actual 
rate  of  profit  on  the  whole  of  the  sales  ? 

3.  Skilled  workmen  and  labourers  are  employed  on  a 
work,  a  skilled  workman  receiving  $1.75  per  day  more 
than  a  labourer.  The  average  of  their  daily  wages  is  12J 
cents  more  than  what  it  would  be  if  skilled  Avorkmen  and 
labourers  were  employed  in  equal  numbers.  If  6  men  of 
each  kind  were  discharged,  the  average  of  the  daily  Avages 
Avould  be  raised  by  5  cents.  Find  tlie  liiimber  of  men  of 
each  kind  employed  ? 

4.  The  nearest  approximate  value  in  thousandths  of  a 
certain  vulgar  fraction  is  -539,  the  numerator  of  the  frac- 
tion is  187.     What  is  its  denominator  '? 

5.  Four  men  start  together  from  the  ^ame  point,  and 
run  in  the  same  direction  round  a  ring  at  different  uni- 
form speeds.  The  first  runs  at  the  rate  of  10  miles,  the 
second  at  the  rate  of  10|  miles,  the  third  at  the  rate  of  11| 
miles_,  and  the  fourth  at  the  rate  of  12^  miles,  each  per 
hour.  At  what  part  of  the  ring  will  they  be  first  all  to- 
gether again  after  starting? 

G.  The  discount  off"  a  note  drawn  at  4  months  is  810.50  ; 
the  interest  on  the  proceeds  reckoned  for  tlie  same  time, 
and  at  the  same  per  cent,  as  the  discount,  would  be  §10.20. 
Find  the  amount  for  which  the  note  is  drawn,  and  the  per- 
centage taken  off  as  discount. 

7.  Point  off  any  number  into  periods  of  three  figures 
each,  beginning  at  the  right.  If  the  difference  between 
the  sum  of  the  odd  periods,  numbering  them  from  the 
right,  and  the  sum  of  the  even  periods,  be  divisible  by  7 
or  by  13,  the  number  itself  will  be  divisible  by  7  or  by  13, 
as  the  case  may  be.     Prove  this. 

8.  The  perimeter  of  a  semi-circle  is  three  yards,  find 
its  area  in  square  feet. 
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9.  Find  the  surface,  and  the  volume  of  a  rig-ht  circular 
cone,  g-iven  the  diameter  of  the  base  174  inches,  and  the 
slant  height  145  inches. 

10.  The  areas  of  two  regular  polygons  of  the  same  num- 
ber of  sides,  the  one  inscribed  in  a  circle,  the  other  de- 
scribed about  it,  are  to  each  other  as  3  to  4.  Find  the 
number  of  sides  of  the  polygon. 


FIRST    CLASS,    1885. 

1.  "Every  operation  of  Division  may  be  viewed  as 
giving  the  answer  to  two  different  questions."  Explain 
and  illustrate  this  statement. 

2.  Show  that  if  the  greater  of  two  integers  be  divided 
by  the  other,  the  greatest  common  measure  of  the  two 
numbers  is  the  same  as  the  G.C.M.  of  remainder  and 
divisor. 

3.  Divide  the  fraction  i|  into  two  such  parts  that  4 
times  one  of  them  added  to  5|  times  the  other  may  make 

4.  When  a  vulgar  fraction  is  to  be  reduced  to  a  deci- 
mal, show  how  to  determine  (a)  whether  the  result  Aviil 
be  a  finite  decimal  or  a  pure  circulating-  decimal,  or  a 
mixed  circulating  decimal ;  (h)  the  number  of  non- 
repeating digits  in  each  case. 

5.  A  man  barters  120  yds.  of  silk,  which  cost  $1.50  a 
yard  and  sells  at  $2.50,  giving  nine  months'  credit,  for 
cloth  which  sells  at  $2  on  six  months'  credit.  How  much 
cloth  ought  he  to  receive  ? 

6.  A,  B,  C  and  D  together  do  a  work  for  which  A  by 
himself  would  require  two  hours  less  than  B.  A  and  B 
together  could  do  it  in  4?-  of  the  time  C  and  D  together 
would  take,  A  and  C  in  44  of  the  time  B  and  D  would  take, 
and  B  and  C  in  ^f  of  the  time  A  and  D  Avould  take.  Find 
the  time  each  person  singly  would  require  to  do  the  Avork. 

7.  Find  the  square  root  of  -00013  to  Avithin  less  than  a 
millionth,  and  the  A^alue  of  sj-\  (2 -h  >'(2 -f- ^2)  \-  to  Avithin 
less  than  a  ten-thousandth. 
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8.  Two  trains,  whose  Icng-ths  arc  420  feet  and  -400  feet 
respectively,  pass  each  other  in  30  seconds  when  moving 
in  the  same  direction,  and  in  7|  seconds  when  moving  in 
opposite  directions.  Find  the  rate  of  each  train  in  miles 
per  hour. 

9.  The  circumference  of  one  circle  is  27|  feet  longer 
than  that  of  another,  and  11  times  the  diameter  of  the  first 
is  equal  to  5  times  the  circumference  of  the  second.  Find 
the  diameter  of  each,  -  being  assumed  =  3i. 

10.  The  length  of  an  iron  cylindrical  vessel  with  closed 
ends  is  four  feet,  and  its  outside  circumference  is  40 
inches,  and  the  thickness  of  the  metal  one  inch.  Find 
the  entire  weight  when  the  cylinder  is  filled  with  water, 
iron  being  7^  times  heavier  than  water,  and  water  Aveigh- 
ing  >o2^  lbs.  per  cubic  foot. 

11.  I  hold  some  three  per  cent,  stock;  on  receiving  my 
first  half  year's  dividend  I  invest  it  in  the  same  stock  at 
93f,  and  iny  next  half  year's  dividend  is  $1905.  What 
amount  of  stock  had  I  at  first? 

12.  The  area  of  each  of  the  longer  walls  of  a  room  is 
3(50  ft.,  that  of  each  of  the  other  walls  is  192  ft.,  and  that 
of  the  floor  is  480  ft.  How  many  yards  (linear)  of  paper 
18  inches  wide,  will  be  needed  for  the  walls,  deducting 
one  twenty-fifth  of  the  whole  area  for  doors,  etc. 

13.  Find  the  depth  of  a  ditch,  the  transverse  section  of 
which  is  a  trapezoid,  of  which  the  longer  side  is  20  ft., 
the  slopes  of  the  sides  2  in  1  and  3  in  1,  respectively,  and 
the  area  14G-25  square  feet. 
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20,  50,  80,  126,  270,  200,  900.  (3)  6,  8.  10,  24,  27,  32,  36, 
42,  80,  33,  240,  800,  560,  280,  105.  (4)  2,  3,  8,  10,  60,  30, 
12,  21,  11,  110,  300,  35.  (5)  2,  3,  5,  4,  6,  20,  21.  (6)  i,  ^, 
I  fV  T§o'  ^'  4?'  T§5,  -1,  -2,  -3,  -8,  2-4,  3-2,  4-2, 10-5,  1-05; .'i- 

(7)  h  h  i  t'tj,  '[P,  -V  ih   %   -2,   -4,  1-2,  1-1,  2-1,  3-5,  "01, 
•12,  -35. 

(2)  25.     (3)  150."    (4)  900.     (6)  1225.     (7)  325. 
73.-(ll)  5.     (12)  5.     (13)  0.     (15)   3,  5,  35.     (19)   5.     (21)  35. 

(22)  25,  0  ;  25,  6  ;  31,  0  ;  31,  9. 
74.— (1)  9.     (2)  10.     (3)  100.     (17)  754.     (19)  917. 
75.— (20)  829,  389,  213,  295. 

(1)  1,  -01,   -0001,   -000001.     (6)  -3,   -07,    "009,    002,  ll,  1-2, 
7-1,  5-1,  82-2946,  2-13,  17-2.522,  188281,  51  4732,  -6324. 

76.— (12)  7,  4,  74.   (17)  74.    (18)  23,  1094;  23,  1102;  94,  0;  94,  13, 

77.— (18)  917,  0  ;  917,  476  ;  251,  0  ;  251,  144(5. 

78.— (6)  -2,  -3,  -02,   08,  11,  2-1,  7  3,  2-444,  3-086,  -464,  -430,  -064. 

(2)  3.    (3)  1.    (6)  3.    (7)  2.    (9)  6.    (11)  3.    (12)  3.    (13)  3. 
(14)  9.     (15)  1.     (16)  1.     (18)  9. 

79.— (3)  1  ft.  (4)  4.  (6)  40.  (7)  10.  (8)  10  sq.  ft.  (9)  38| 
sq.  rods.     (10)  8};1sq.  yds.     (11)  6  S(j.  yds.  6  sq.  ft.  40  sq.  in. 

(12)  24  03662  .sq.  ft.     (13)  1833-16  sq.  per. 
80.— (1)  13  ft.     (2)  41  ft.     (3)  85  ft.     (4)  17  yds. 

81.— (5)  27-784  in.  (6)  4  ft.  11-933 in.  (7)  18-870ft.  (8)  8-171  ft. 
(9)  8-452yds.   (10)  19-943  in.   (11)  6  ft.  (12)  40ft.   (13)  112  ft. 

(14)  12-649  yds.     (15)    12-472   in.     (Ki)    3   yds.    10-253  in. 
(17)  4-529  ft.     (18)  83-288  in.     (19)  2-682  yds. 

82.-(l)  m  IIJ;,,  4^,.  (2)  11?,  39Jr,  8H.  (3)  3g3,  166^,  25j;|. 
(4)  ,J^,  8,V,  3-999.  (5)  3^*;^  ft.,  4i<>r  ft.,  5-002  ft. 
(6)  73^»-in.,   50,.Vin.,  102-426  in.     (7)  1504,  6-134,  4-977. 

(8)  4-6'01,  3-853,"4-511. 

(9)  6  sq.ft.  (10)3-72sq.yds.  (11)  72-727  sq.  in.  (12)6sq.ft. 

(13)  30-594  s(i.  yds.   (14)  81-259  sq.  in.  (15)  295 •07()  s<i.  in. 
83.— (1)  12i  ft.  (2)  18^5:  yds.  (3)  14  yds.  2  ft.  9-:'  in.  (4)  23  470  ft. 

(5)2.^ii'  ft.      (6)  2  ft.  3A,5  in.     (7)  3-01  yds.     (8)  5-546  yds. 

(9)  2"959  in.      (10)  8-878  in.      (11)  75^  ft.      (12)  27.,\  yt^s. 
(13)  17-568  in.     (14)  30yds.  1ft.  8  in.     (15)  4-850ft. ' 

84.— (8)  20.  (9)  20.  (22)  38.1  s(i.  ft.  (23)  50f  sq.  ft. 

85.— (24)  100  s(i.  yds.  82  si\.  ft.  "(25)  129-537 sq.  ft.  (26)  5-941  sq.  in. 

(27)  9§  s(i.  ft.  (28)  6-92  sq.  ft. 

(1)  ^1...  (2)  V-T.  (3)  28 ft.  (4)51i'\  s(,.ft.  (5)35sq.ft.  (6)  4i sq.ft. 
(5)li2sq.  in.  (6)  84 sq.ft.  (7)  66 sq.ft. 
86.— (8)  6  ft.  (9)llfrm.  (10)  2  ft.  7  r,  in. 

(6)21s(i.ft.   (7)  21s(i.  ft.   (8)  54s(i.  ft.   (9)  242.s...  in. 

(10)  14  in.  (11)  2,vV  in.  (12)  12|  in.  (13)  4  ft.  (14)  5-744  ft. 

(15)  8-720  in. 
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87.— (16)  5  ft.    (17)  11 -496  in.    (18)  204?  sq.  in.    (19)  269 -992  sq.  in. 

(20)  128-192  sq.  ft.     (21)  117-5  sq.  in. 

88.— (14)  154    sq.    ft.       (15)    676.063  sq.   ft.,     1079-134    sq.   in., 

1169-825  sq.  yds.,    2665  062  sq.  ft.      (16)    1-103  ft.,  7*937  in., 

22-018  in.,  6  281  in. 
89.— (20)  60  cu.  ft.,    65  cu.  yds.,   29J  cu.    ft.,    163-312  cu.   ft., 

37-360  cu.  ft.     (21)  144  sq.  in.     (22)  12  in.     (23)  8  ft. 
90.— (24)  4-773  yds.     (25)  64-058  yds. 

(12)  140  cu.  ft.     (13)  12  cu.  in.     (14)  140  cu.  ft.     (15)  36  cu.  ft. 

(16)  295 -160  cu.  ft.     (17)  111 -811  cu.  ft. 
91.— (23)  108cu.ft. 

(2)  108  cu.  ft.  (3)  60  cu.  ft.  (4)  27  cu.  ft.  (6)  18  cu.  ft. 
(7)  40  cu.  ft.     (8)  54  cu.  ft. 

92.— (11)  84  cu.  ft.     (12)  352.CU.  in.    (13)  124^\  cu.  ft.    (14)  16sq.  ft. 

(15)  2-256  ft.     (16)6|in.     (17)  1-948  in.     (18)  4-063  ft. 
93._(17)  60  cu.  ft.     (18)  32  cu.  ft.     (19)  18  sq.  in.     (20)  4-535  in. 

(21)  46§  cu.  ft.     (22)  18  cu.  ft.     (23)  137-673  cu.  ft. 
94.— (6)  81  cu.  ft.      (7)    410|cu.  ft.      (8)    38isq.  in.      (9)  Shin. 

(10)  3-349  yds. 
95._(17)  I437i  cu.  in.     (18)  268-190  cu.  in.     (19)  21  in. 
(20)  1791  cu.  ft.     (21)  296-508  sq.  ft. 
(1)  10 mr,  100  dm.,  1  Dm.     (2)  IKm.,  100 Dm.,  10000dm. 

(3)  1200  Dm. ,  15000  m. ,  21000000  mm.  (4)  1234567  '89  dm. , 
123456-789  m.,  123 -456789 Km.  (5)  856000  cm. ,  5632  mm. , 
12468000  M- 

96.— (6)  1635639-87  m.      (7)   554151-1  cm.      (8)    1152-48768  Km. 

(9)  91-441  cm.     (10)    18-3  m.      (11)    50  m.     (12)    179-07  cm. 

(13)  749-301  mm.       (14)  4  m.  6  m.     (15)  13  hr.  32  m.  30  sec. 

(16)6250.    (17)  900mm.    (18)  952,  400mm.    (19)  25 -441sq.m. 

(20)  123-4  m.  (21)  12  Ha.,  120000  ca.,  120  Da.  (22)  12-345 a., 

5  -678  Da. ,  10000  ca .  (23)  1017  -32  a. 
97._(24)  9-9  Da.  (25)  20424  15  Ha.  (26)  10  8  Ha.  (27)  172  m. 

(28)  -1  ma.   (29)  54  ca.  (30)  1500000  sq.  cm.  (31)  13  ca. 

(32)4-5a.  (33)6000cu.m.  (34)^547-50.  (35)la.  (36)721-lm. 

(37)  2-471  acres.   (38)  90  ca.   (39)  -66  a.   (40)  39-6  in. 

(41)  27  s.   (42)  1000  cm. 
98.— (43)  1000000  c.  cm.   (44)  1  s.   (45)  $1080.  (46)  $105. 

(47)  100  cu.  dm.  (48)  35-31  cu.  ft.  (49)  -2759  cord.  (50)  24  s. 

(51)  3  m.,  12  m.,  15  m.  (52)45000.  (53)  60  ma.  (54)  2500  Kg. 

(55)  909i-V  Kg.   (56)  l-006s.   (57)  125  //.   (58)  -4  m. 

(59)  Imin.   (60)  200  m. 
99.— (61)  .36  m.  (62)1000,1000.  (63)  1  Kg.  (64)  2  m.  (65)  Equal. 

(66)  4-004004  s.  (67)  1000.  (68)  1  cu.  dm.  (69)  -03531  cu.  ft. 

(70)  4-543.  (71)  135-9  ml.  (72)  Equal.  (73)36min.  (74)  10  m. 

(75)  -157625  s.  (76)  10  m. 
100.— (77)  28-31.  (78)  1-3  Kg.  (79)  1-298  Kg.  (80)  1000c.  cm. 
(81)  1000000  mg.   (82)  1000000  g.   (83)  10000  Kg. 
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100.-(84)  13-oKg.  (85)46:25.  (86)  907  2  T.  (87)  373-24  g 
(88)  490  Kg.  (89)  4-5  T.  (90)  123456-789  Kg.,  123-456789  T 
(91)  2-204  lbs.  (92)  -84  ca.  (93)  -375  m.  (94)  1-155  l" 
(95)  364 -8  Kg.  .  ^ 

101.— (96)  1311-566 Kg.  (97)6-76unn.  (98)138-8cm.  (99)l-12m 
(100)  20116  m.      (101)   101-17  Ha.      (102)   368-529  Km* 
(103)  1609-3  111.     (104)    -984.     (105)   14-21.     (106)  39-6  in 
(107)  4s.  8d.  (108)1000001.  (109)  10001.  (110)  •836ca.  •404Ha' 
(111)  509090909TVHa.     (112)1539  8. 

102.— (1)  -0202,  -2025,  202-522.  (2)2206-7.  (3)5-439.  (4) -033 
(5)  13828-059.  (6)  -83,  83,  830000.  (7)  -03125 
-1764705882352941.    (^f-m,^mhnU-    (9)6-5504777! 

103.— (16)  8934-084.  (17') 'i'fiff  §'U.  (18)  -8398,  -8397.  (19)  -3183098. 

(20)  -808.    (21)1.    (22)  £134  2s.  2d.     (23)  jyjj^-^.    (24)  ^'A- 

(25)  16-8476190.     (26)  llO:,^^  . 

(27)  -00015625.     (28)   ^£^,  U.     (29)    -2.     (30)    m,  52. 
104. -(31)  /i^.    (32)  A¥r-      (33)  3^,  1^-     (34)  '4047  or -4048. 

(35)  ni  I   (36)  -102848,  28^^.  (37)  ^^^,7,  M^.  (38)  -30375. 

^Ot'oVj.      (44)  1,  4jV.      (4o)  i;]. 
105.-(46)  £2  Os.  6fl.     (48)  £4  5i.  4d.     (49)  38i''o,V      (50)    47o 

106. -(58)  -52.     (59)  T&Jg.     (60)  l^f^l     (61)  3-141592.     (62)  7. 


1  ■ 


(63)  6.     (64)  -0000002.      (65)  lOi.     (66)  isTK' 

(67)  ff .     (69)  I,  18.     (70)  66.     '  ^^ 

107.-(71)  ?!]8J.      (72)    U,   li,    |.      (73)    -3183.      (74)    -43429. 

(75)  7h      (76)    ^,0^,    ,«,o,.      (77)    -131870.      (78)     -0(MK)3. 

(79)  3-1415926.   (80)  -0042.   (81)  -410()8(>.    (82)  615  0703204. 

108. -(84)  1 -.3999...      (85)7.      (86)2-7182818285.      (87)   5  m. 

(88)  -9984097.       (89)  -1.     (90)3-14285,3-14159.     (91)  ,^, 

109. -(92)  409.  (93).f4866-66r;,  S4866-56.  (94) -1715.   (95) -00(X)4. 

(97)1-6961.     (99)3-14159.     (100)26-2856.     (102)7745966. 
1 10.— (103)  The  metre  would  be  nearly  39  41  in.     (104)  -00001 

(105)  20  06.     (106)  5,  vm.     (107)  704  0371b.    (108)909Aoz. 

(109)    2ie  cz.     (110)    60.      (Ill)    17015?.      (112)    M>^. 

(113)  82-20.  /    .ifi»u6 

111.— (114)6.    (115)  1(>0.    (ll(i)  286750  ft.    (117)70.    (118)  S44a 

(119)    §23-25.      (120)    Merchant  50c.      (121)    10-52  p.m. 

(122)  £13  9f.  Ic.  3.'//m.  * 

112.— (123)  6d.     (1-^4)    •Oi)278  .  .  .      (125)^36300.     (126)  6'^  ft. 

(127)30.      (128)  3.^1 9;i  lb.     (129)  lll-j  J  „/..     (1.30)  81  ,'Vhr. 

(131)  }i;<l.     (132)  21.     (133)  84.     (li34)  ISf.^.f...     (135)  13. 
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113.— (136)  15-49.    (137)1020.    (138)14.    (139)2240.    (140)7,80. 

(141)8.1365.      (142)    37,    5162647,    14d.   71i.    11m.    17s., 

2674d.  Oh.    9m.  59s.     (143)    60d.     (144)    3645;!,    75834Af. 

(145)  83ic.     (146)  .$320.     (147)  £45. 
114.— (148)  ^V  (149)19iyd.    (150)12.   (1.51)  76.A-C.  (152)2-2136. 

(153)  53.   (154)36-56.   (155)  1  min.  inl2h.l'miii.   (156)  lie. 

(157)  27  gal.     (158)  Jj--     (159)  House  .$1200. 
115.— (160)  $60.      (161)    $41-03.      (162)    $18-84.-    (163)    81  hv. 

(164)  Ic.  (165)668y*-,  785f|,  943l\,  1178|f.     (166)  16s.  9id. 

(167)  tVV    "liles.       (108)    2541  grs.       (169)    Nearly  8  gal. 

(170)  35. 
116.— (171)  10|Qyd.     (172)   $1-31.     (173)   11.3.     (174)   5,  4i,  4s. 

(175)  .$2290-41,  .$2495,  $2295.     (176)  ^^^.     (177)   .$448-80. 

(178)  3701yd.   nearly.       (179)    .$349-72.      (180)    346,345. 

(181)  69-2  m. 
117.— (182)  fo.      (183)    9  yr.      (184)    45.      (185)    $12937-50. 

(186)  Every  65fj- min.     (187)  50c.     (188)7-4.     (189)  6  sec. 

(190)  Z^.     (191)  ,$240.     (192)  3627.     (193)  7. 
118.— (194)  $5-40,  $7-20,  .$3-60.      (195)  .$3-57.      (196)    lOpo  hr. 

(197)  10  yr.      (195)  j^^l       (199)  12.     (200)  24.      (201)  ^V 

(202)  2. 
119.— (203)  Dec.  3,  3  p.m.     (204)  £432  lis.   lid.     (205)  3,  5,  7, 

9,13.     (206)7.    (207)l.Jjhr.    (208)146097.    (209)  146096 d., 

21  hr.  16  min.  40  sec.     (210j  3526f  f.     (211)  $3000  etc. 
120.— (212)    12.      (213)    -8  gr.      (214)    168rV      (215)    '7433956. 

(216)  Urn.  per  hr.     ("217)  Total  $14-31.     (218)3074. 
121.— (219)  $.38-25,  $38,  $.37-8-).    (220)  $4076-163,  i^^i     (221)73. 

(222)  15.     (223)  2205.     (224)  147.     (225)  3456.     (226)  64. 

(227)  26^V     (229)  91:81.     (230)  3  ft.  2  yd.  7  in. 
122.  =(231)    2560.      (232)    ^-if|^.      (233)    S^lh      (234)^,^. 

(235)  i^.       (236)    1  yd.       (237)    1  qt.       (238)   972,  6|,  f . 

(2.39)  2|,  10,  1.     (240)1  rod.      (241)  1  link.      (242)  1  yd., 

1    chain,     100000,    6272640.       (243)    $4-03.     23-0384    ft. 

(244)  121b.  av. 
123.— (245)  16000.     (246)  15  gal.     (247)  60480.     (248)  ^V  sq.  in. 

(249)    12-78.       (250)    2  yd.       (251)    33-84.       (252)    A^V 

(253)883345-17.     (254)16-83.     (255)  32  days. 
124.— :256)  2160.      (257)  l^.    -(258)  30.     (259)  ^  ft.,  fs?  sq.  ft. 

(260)1530.     (261;  Between  237626-5  and  237633.   "(262)55. 

(263)  Gold -48111.,  and  9-31.     (264)  59-92 lb.     (2(;5)  103,\lb. 
125.— (266)   510  lb.     (267)  27000.     (268)    "00021  in.     (269)  4th. 

(270)    87293-9.      (271)    4290-8  lb.     (272)   -^\-.     (273)   11^1,. 

(274)  2,fig.     (275)  $1323,   $1260.  .^1200.     (276)  28571'^  ft. 
126.— (277)  46-5  gal.    (278)  2-75.    (279)  5.    (280)  ?.}.    (281)  18^°, 

391-%-17J°.     (282)44802:      (28.*5)  880  ft. ,  54!     (284)3:2. 
127.— (285)  £45-55.     (286)415:408.     (287)  8672  yd.     (288)20:7, 

5s.  Ud.      (289)    Men,  $1251 -76.      (290)3:7.      (291)  433;^. 

25 
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128.— (292)  6-66.      (293)  2  hr.  40'.     (294)  2  m.     (295)  14d.  9p. 

Ic.  62-c.  s.    (296)  8  dr.    (297)  76  grs.  each.    (298)5:112:2800. 
1 29.  —(299)"  ^'fj.     (300)  $235-20.     (301)  1*  15^^  P-  "i-     (302)  §62. 50. 

(303)  Better. 
140. -(13)  20 V,  16|%,  5%,  5|%,  m%-     (14)  216  men,  108  bush. 

(15)  £5  16s.  43vd.,  $4-7753.  (16)  .§2915000;  lis.  6|d. 
(17)  420  m.,  57'-60  fr.  (18)  (ii%.  (19)  2^%.  (20)  12i%. 
(21)  130.  (22)  96.  (23)  200.  (24)  250.  (25)  800. 
(26)  4.     (27)  500.      (28)   §3360.      (29)    35-2.      (30)    42£%. 

141._(31)  §8800.     (32)  13.\.     (33)  120,  240.     (34)  153]-i,  184,^^.  ji/ 

(35)  -3003001%.      (36)    75%.      (37)    §9.      (38)  30-7  +  %;. 

(39)  125.    (40)  42i°/.    (41)  §120000.    (42)  §2000.    (43)  600, 

480,  360.     (44)  4(5%.     (45)  76-8%. 
142.— (46).  l.if%.       (47)     125.       (48)    21.Vf''.       (49)    §16000. 

(50)  43-8 pts.     (51)  600.     (52)  1029^^. 

(1)  §540.     (2)  §150.      (3)  15%.      (4)  |4-28|.     (5)  ^16-66|. 

(6)  §4-571. 
143. -(7)  §3.75.      (8)    81%.       (9)    lie.       (10)    §(x       (11)    §10. 

(12)  §28-m.     (13)  45c.     (14)  Loss§333.|.     (15)  Loss  2%. 

(16)  3^1^%.  ^(17)  1B%.     (18)  §4.     (19)9^%.     (2())lliV%. 
144. -(21)  20%.     (22)16,1%.     (23)8,%%.     (24)28%.      (25)5^%. 

(26)  20%.     (27)  10%.      (28)    20%.     (29)   J%.  (30)    12^%. 

(31)  §120.     (32)  §4-05.     (33)  §2-33.1. 
145.— (34)  50c.     (35)  22-5  +  %. 

(1)  !^240.     (2)   §3000.     (3)   50c.     (4)   §10200.  (5)   §2-10. 

(6)  §-2887-50.    (7)§10-10}H-    (8)4|ic.    (9)  22fc.  (10)  §500. 

146.— (11)  No.     (12)  714%.     (13)  50/.     (14)  50%.  (15)  7^%. 

(16)  §4050.    (17)15%.    (18)  §5-75.    (19)  6^%.  (20)5^%. 

(21)  §10.     (22)  1H%.     (23)  1%.     (24)  37Uc. 
147.-(25)  33i%.     (26)12.^;.     (27)12%.     C28)  63/^%-     (29)^\of 

amount  of  whisky.      (30)    ni%.     (31)    50%.      (32)    1^^%. 

(33)25%.     (34)33^%.     (35)220%.     (36)  §235.     (37)116%. 

(38)  20%. 
148.— (.39)  §1129if.      (40)    48c.      (41)    Lost  9=f(f=^%.      (42)   83;^ 

(43)  33^%.     (44)  §71^      (45)    (^;;:;;-'")100.      (46)   42a%. 

(47)  46-6  +  c.     (48)  .§200.     (49)  10%.     (50)  §11520. 
149._(1)  §240.     (2)  §41-62.'.     (3)  §5850.     (4)662c.     (5)  §10-12i. 

(6)2'/.     (7)4%.     (8)2%.     (9)  §400.     (10)  §94.5.     (11)80. 

(12)  1%. 
150.— 13)  §16-25.     (14)  §102.     (15)  §25.    (16)§17155^    (17)  §70. 

(18)3.1,/.      (1«))    21^,%.      (20)    252(53,%  lbs.      (21)    §9720. 

(22)  §43.;t„-,    30172,',?, lbs.     (23)  311963ft.     (24)  2!>4117}llbs. 
151.— (25)  1032911.1,1'  lbs.      (26)    11%.      (27>    120000  pounds. 

(28)  7847.\;iribs.      (29)  §54.      (30)   §8000.      (31)    §5333.^ 
(32 1  §406().  '   (33)  399,"-  cwt. 
152.-(34)  40058,Vr  lbs.     (35)   .§5970.      (36)   r^+l^.      (37)    1|%. 
(38)  1|%.     (40)  U%,  1%. 
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153. -(41)  2^.   (42)2%.   (43)  1%,^%.   (44)2%.   (45)  1^%. 

(46)  $8016-63. 

(1)  $9.  (2)  $105.  (3)  $56-25. 
154.-(4)  $160.  (5)  1%.  (6)1%.  (7)1%.  (8)fi%.   (9)irX. 

(10)  $2133i.   (11)  f.   (12)  1%.   (13)  $40.   (15)  $8000. 

(16)  $4000.' 
155.— (17)  $16000.  (18)  $6000.  {19)Ui^X.    (20)  1|%.  (21)$312-o0, 

$400,  $875,  $15151^^,  $24242ii,  $60606.^3.  (22)  $1901*.^. 

(23)  $25600.  (24)  ^%.     (25)  $42256-62.  (26)  $10-15. 
156.-(27)  $4666|.  {28)$759.  (29) $3000.  (30)  1^%.  (31) U%, 

(32).  1=/.  (33^  $51750.  (34)$6283i^x.^4189xV.  (35)  $11970 

(36)  $18406J^.  (37)  If. 
157,_(1)  $100.   (2)  $37 -SO.-  (3)  $240.   (4)  $30.   (5)  $9375 

(6)  11.1  n^iiis.   (7)  $14112.   (8)  16i  mills.   (9)  $14-40. 

(10)  $16.  (11)  $1979.  (12)  16  mUls'.  (13)  $5714t. 
158.— (14)  15  mills.   (15)  $507500.   (16)  $4.   (17)  $30. 

(18)  $14if.   (19)  $1900.   (20)  $32-37i.   (21)  $6000. 
(22)  $23-75. 
(1)  $3-70. 
159.— (2)  $3-25,  $3-34.  (3)  75c.  (4)  $300.  (5)  $3-78.  (6)  7k-. 

(7)  $2-35  nearly.   (8)  $2-88.   (9)  $20.   (10)  $162-73  +  . 

(11)  $76-17  +  .  (12)  $1.  (13)  43|%. 

160.— (14)  $20.  (15)107..     (16)20doz.  (17)  27  in.  (18)  Gain 
$14x-n.  Loss  $5Pj.  (19)  3  yds.  (20)  2i  lbs. 
(1)  $3200. 

161. ~-(2)  .$9375.  (3)  $2100.  (4)  $4050.  (5)  $2922-75.  (6)  $4795. 
(7)  $7350.  (8)  $7200.  (9)  .$8000.  (10)  $8000.  (11)  $4000. 

(12)  $4000.  (13)  $320.  (14)  $591-50.  (15)  $87-50. 
(16)  $118-25.  (17)  51^%.  (18)5,%%.  (19)8%.  (20)  $4000, 
$3010. 

162.— (21)  140.  (22)  llOI.i.   (23)  Loss  $4.   (24)  Gain  $362. 

(25)  $100500.  (2(5)  $i.50000.  (27)  78|.  (28)  $480.  (29)  84. 

(30)  $947 fy.  (31)  $11868-13.  (32)  3%. 
163.— (33)  5  percent.  (34)  $636363 j^ .  (35)  .$120000.  (36)  $291?;. 

(37)41%.     (38)20%.     (.39)75.    (40)  $6500.  $250.     (41)108. 

(42)  $41400.     (43)  $1043-29.     (44^  $2666f  .     (45)  62^. 
164.__(46)  $7200.    $10800.      (47)   6  per  cent.      (48)    60c.    gain. 

(49)  93|.     (50)  £47331,  £63  lis  8d. 

(5)  $45,  $5-40,  $146-88. 
165.— (6)  $30,  $84-581,  $18-612.   (7)  (a)    $144,  (b)   $131-25, 
'  (c;  $129-71,  (d)   $255-864,  (e)    $163-487,  (f)   $108-904, 

(g)   $404-416  (h)   £216  Is  6d.   (8)  $106.  *  (9)  $1344. 

(10)  (a)  $1488,  (h)   $2100,  (c)   $1099-446,  (d)   $2168.752, 

(e)   .$1252-374,  (/;  $1174  264,  (r/)  $1587-332,  (/ij  £2146  6s. 

104d.   '11)  $60-449.   (12)  $180369.   (13)  $1431493. 

(14)  $5610.  (15)  $4.  (16)  $65.  (17)3%.  (18)4%.  (19)3%. 

(20)  5%.  (21)  5  yrs. 


382  ANSWERS. 

PAGE. 

168.— ^22)  2^^^rT  yre.      (23)    16|  yrs.,    81159-78.      (24)   25   yrs. 

(25)  33i  yrs      (26)  ^.     (27)  4.    (28)  (a)  tV,  (b)  ^ViJ,  (c)  i1/o, 

(d)l,    (e)-i„    (f)^,  (g)^,.      (29)  12 yrs.      (30)    20  yrs. 

(31)  16 yrs.,  18^^ yrs. ,  50  yrs.     (32)  50  yrs. ,  33^ yrs. ,  28 yrs. 

(33)  .S3200.  (34). $60.  (35)4%-  (36)  2%,  4%.  (37)  2.^%,  5%. 
167.— (38)  4%,  3%.    (39)8108.    (40; 8500.    (41). ^800.    (42781300. 

(43)  8723-938.     (44)  -  Latter.      (45)  8261^'^.      (46)  i=<250. 

(47)  8149/5j1t.  (49)  A's  offer.  (50)  81389-15.  (51)  81170. 
168.~{52).m^-»Hr  ■    (53)  8384  at  end  of  6  mos.      (54)  4J^  %. 

(55)  l,\yrs.  i56)  5  yrs. 

(I)  81181 -65.  (2)  (a)  Oct.  4,  (b)  111  days,  (r)  8490-88, 
((/;  89  12.  (3)  (a)  Sept.  4,  (b)  92  days,  (<•)  812-60, 
(d)  8987-40. 

169.— ,4)  (a)   Ap.  18th,  (b)   63  days,  (c)  824-40,  (d)  82332-10. 

(5)  (a)  Ap.  18tli,  (b)   76  days,  (c)  816-92,  ((/)  81233-08. 

(6)  (a)  Sept.  26,  (6)  86  days,  (,<;)  8106-32,  (d)   85534-43. 

(7)  (a)   Mar.  4t.h,  (6)  70  days,  (c)  831  •8(),  (d)   82737-14. 

(8)  (a)  Aug.  4th,  (h)   (51  days,  (c)  83-68,  ((/)  8271-32. 

(9)  (o)  Mar.  3rd,  (b)   92  days,  (c)  880-66,  (d)  83919-34. 

(10)  (a)  Nov.  8th,  (6)  157  days,  (c)  831-86,  (</)  81202-70. 
170.— (11)  (a)    Mar.  3rd,  (b)   33  days,  (c)  82-89,  (d)   8397-11. 

(12)  (rt)  June  6th,  (b)   97  days,  (c)  812-26,  (d)   .<<564-49. 

(13)  (a)  May  9th,  (b)   80  days,  (c)  86-39,  {d)   8479-66. 

(14)  (a)  May  6th,  (b)   63  days,  (c)  827-90,  (d)   81992-81. 

(15)  (a)  Nov.  26th,  (/>)  86  days,  (c)  880-58,  (d)   84194-33 

(16)  (a)  Mar.  3rd,  (b)  Mar.  3rd,  (c)  Mar.  2nd,  (</)  Mar.  3rd. 
(«)  Mar.  3rd   (17)  xi^-  (18)  ^iUo- 

m.-'m  dh.     (20)^5.  (21)  jT?!-?.  (22)8365.  (23)8888  50. 

(24)8365.  (25)  6%.  (26)  5%   (27)  7%.  (28)  12i  %. 

(29)8365.  (30)  July  7th.  (31)  Nov.  2nd  (32)  81199'87. 
172.-1)835.   (2)  8'465.   (3)  84(J5.   (4)848-23.   (5). ^951 -77. 

(6)  82083-23.  (7)82104-06.  (8)860.  (9)820.  (10)8121-()4. 

(II)  81118-36.  (12)  83942-26. 

173.  (13)  8244-51.  (14i  828()-25.  (15)  8469-71.  (16)  8397'60. 

(17)  8126()-31.  (18)  8335-80. 

174.  1 19)  8296-07. 

(1)8500.  (2)  $500  (3)8500.  (4)  10  days.  (5)  15  days. 
(6)  15  days.  (7)  15  days.  (8)  5  mos.  ("9)  3  mos.  (10)83600. 

(11)  7  nu)s   (12)  3i^'^.  mos. 

175.— (13)  20  days      (14)  48  days.      (15)  15  days.     (16)  16  days 
(17)9m.)s.       (18)  24  days.      (IHi    120  days.     (20)  32  days 
after  debt  vva.s  due.     ^21)  44  days,  July  15th.     (22)  June  7th. 
(23)  July  23rd.      (24i  7  days, 

176  -'25i  4daya.     (26)  Sept   10th.    (27)  Sept.  2nd.    (28)8923-87. 
(29)  Ai)r.  15th      (30)  81299-97. 

177— (1,  8104    (2)8104    (3  8108-16.    (4)8108-16.    (5)8112-4864. 
(6)8112  4864.     v7)  81-124864.     (8)8121-66.     (9)8182-33. 
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177- 
178.- 

179.- 

180.- 
181. 

182. 

183. 
184. 
185. 
186. 
187. 
188. 
189. 
190- 

191.- 


10) 
14) 

17) 
21) 
25) 
33) 
37) 
41) 
43) 
47) 


$32-33.     (11) 
1-169858. 
,$662 -45. 
$135_)-61. 

.|!4328-25. 
$1789-25 
$15400. 


$109-29.  (12)  $197-03.  (13)  1-157625. 
(15)  $689-8;;.  (16)  $1201-31. 
(18)  $9-72.  (19)  $4448 -f»9=fV^0)  $1025-76. 
(22)  $111-49.  (23;  $1689-67:  (24)  11  35|c. 


(26)  43923 
■{  (1-04)-" -J 
(38)  $10000. 

5%.  (42)  6-09%. 
2-95 -f%.  (44)mj%- 
4%,  $1500.  (48)  5%. 

7)  $769-23.  (8)  96 -15c. 

11)  $23-54.   (12)  $48-80. 

cO$93-14,  {<!)    $2852-98, 

15)  $1200-62. 

18)  $3013-86, 


(39) 


(34)  $(1 
$729-53. 


06)--5  x(l-03). 
(40)  7 -I- years. 


,  $1250. 
15. 


(45)  5%,  $200.  (46)  4 

(49)  $10000.  (50) 

(9)  90 -710   (10)  $7396-45. 

(13)  (a)   $14-14,  (6)  $97-97, 

(e)    78 -35c.  (14)  •  $1089-30. 

(16)  $384-82.  (17)  $97-60. 

$3322-78,  $3663-36.   (19) 


(23)^.  (24) 


_5JL5_2  0 1 
676520T- 


(27)  $860-48. 


$56| 


(33)  $27. 
(37) $11000. 


20)  $a<^l-(^;/iz.»)2  y 

28)  $3818-85. 

$6000.  (30)  5%.  (31)  10%.  (32) 

$1200,4%.  (35)  $1500,  4%.  (36)  $13 -902 -f 

$1922-75.  (40)  $3463-09. 

5%,  $1260.  (42)  2%. 
1)  $7500   ^2)  $7000.  (3) $6666^.  (4) $6250.  (5) $10000 
7)  $5137-04.  (8)  $4274-02.  (9)  $1421-36.  (10)  $1727-68. 
12)  3  -377  times  the  annuity.  (13)  $295  -92. 


29) 
34) 
38) 
41) 


15)  $6177  39. 
19)  $310-26. 
22)  $7122-92. 
26)  $4476-90. 

30)  $5167-20. 

31)  $2675-49 


(l(i)  $2289-15.  (17)  $63  60. 


(23)  $1876-52. 
(27)  $962-91. 


(24)  $9803-92. 
(28)  $11118 -39. 


(14)  $3290-81. 
(18)  .$131 -57. 

(25)  $5386 -08. 
(29)  $5965-57. 


$22 


•22. 


(32)  $4178-91.  (33)  $404-21.  (34)  (1-04)% 

1-04)2,  (1-04),  1.  (35)13491-39.  (36)  $220-(57.  (37)  $77-88. 

38)  $538512.  (39).  $105-24.  (40)  $350-f . 

41)  $33-43.   (42)  $463-93.   (43)  $28-38.   (44) 

45)  About  10  years.  (46)  Never.  (47)  $18395-44. 

1)  $1250  each   (2)  Jones  $1120,  Smith  $1680. 

3)  $4000  (4)  $2000.  (5)  $20000.  (6)  $1200  (7)  A  $1001-74, 
B  $459-13,  C  $939-13.  (8)  $5422.1^.  (9)  $2618-18.  (10)8, 
10  and  12  mos.  (11)  $2000  each. 

12)  $3764  25  (13)  Lock  $1000,  Smith  $1012,  Knight  $960. 

14)  B  $6315-79,  C  $5684  21.  (15)  B  $1333.i,  C  $1666|. 

16)  Smith  $8000,  Jones  $9000,  Cook  $3000.  (17)  $14472  +  . 

18)  8  mos. 

19)  Terry  $273?.,  Tucker  $133^,  Taylor  $73i.     (20)  ifi722-06 


1)  $4010.  (2)  $2509-3 
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6)  $7481-29. 
10)  $14433^. 


(3)  $796. 
(7)   £281  5s.      (8) 


(4)  $12090.    (.5)5764-50. 
$290-69  +  .      (9)   9^%. 
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192 —(11)  87275.       (12)  £500.      (13)    9?,.       (14)    Direct   84010 ; 

via    Chicago  84009-85.      (15)    l%"Disc.      (10)   8271G-875, 

(17)  5  1(3%      (18)  40  lbs. 
193.— (20)  £802-67.        (21)     £2321    17s.    4d  ;     £276    8s.    3d. 

(22)  81227;»-(;0.       (23)     84744-186.        (24)     8342-857. 
(25)  1  rouble  =  4-012  fr.     (26)  1  dollar  =  2-487  fl. 

195.— (Use  7r  =  31)  (1)  18  ft.  (2)  56  ft.  (3)  48  in.  (4)  lOOi  sq.  ft. 
(5)  5-744  ft.  (6)  120  yds.  (7)  6-2  ft.  (8)  2-699  ft. 
(9)  28-6  sq.  ft.     (10)  -0000918. 

196.— (11)  30-805  ft.  (12)  S266.  (13)  lOS  ft.  (14)  15-5  in. 
(15)346106.    (16)  60  ft.    (17)  40  yds.  6  in     (18)  357-071  ft. 

(19)  2-121  ft.    (20)  1281-7  sq.  yds.    (21)  69-4  miles.  (22)  40 

(23)  15186-292.     (24)  114  363  in. 

197.— (25)  30  ft.,  42ft.  (26)  364-641  sq.ft.  (27)672.  (28)  22-27  ft. 

(29)  24-64  sq.  ft.  (30)  190  114  sq.  yds.  (31)21.  (32)  2005-3  ac 
(33)  152-168  sq.  yds.  (34)  1-68  ft.  (35)2000.  (36)  625  sq.  ft 
(37)  -541  yds.     (38)  23  ft.  4  in. 
198.— (39)  2710-19  cu.  ft.    (40)  18-973  ft.,  12-649  ft.    (41)  30-588. 
(42)  18 •978ft.  (43)  8  ft.  (44)  2 ac. 46  rods.  (45)Square,82rods. 

(46)  8-90  ft.     (47)   20.     (48)   3  chains.      (49)  431  i  sq.  ft. 

(50)  5  291  in. 

199.— (51)  1-118  in.    (52)  7()-157  ft.   (53)  243-721.    (54)  28-284  ft. 

(55)  6995  cu.  ft.  (56)  64..if  sq.  ft.  (57)  "577  in.  (58)  £7  3s.  4d. 

(59)  2-487  rods.  (60)  346-5  sq.  yds.  (61)4500.  (62)134-114. 

(63)  216000.     (64)  1257 i. 

200.— (()5)  iS  ft.  perhr.  (66)  444444-4  (67)  12,15.  (68)  547-764 
s(|.  yds.  (69)  792-608  sq.  yds.  (70)  1791  .s(i.  in.  (71)1  to 3. 
(72)  48-055.  (73)  Drive.  (74)  46-084,  10-415  rods. 
(75)  62-353  rods.     (76)  32^,Ubs. 

261.— (77)  2:^/5  in.  (78)  2n;..  "(79)  8  to  27.  (80)  104  ft 
(81)  2,i,in  (82)  13ft.  6 in.  (83)512  sq. yds  1 84)  107 -158yds 
(85)  81 '64  (86)  1.  (87)  25  s(i.  in.  ^88)  11845  5.  .  .  lbs. 
(89)  8323-326.     (90)  12  ft.     (91)  44  in 

202  -(92)  8203-20.     (93)  12.     (94)  82-(i83ft.     (95)  123  81  s((.  ft. 
(96)  539i:4i.  (97)97-7.  (98) S(iuare, 225 so. yds.  (99)8466-66:-; 
(100)  5  ch.     (101)  22-488  ft      (102)J.d-2.     (103)  470897. 

203.— (104)  1325-481    s(i.   yds.      (105)    :',^'12.      (106)    ]123.i.  vds 
(107)  100       (108)    8158-56.      (109)    15:'   in.      (110)    2475 
(111)  640  tons.   (112)8504.    (113)  30i  dliys.    (114)8362-50. 
(115)  15-512  in. 

204.— (IKi)  1152  s(i.  yds.  (117)  6788i  lbs.  (118)  655-896. 
(119)  22-563  in.  (120)  208  sq.  ch.  (121)  8400  sq.  yds, 
(122)  1437.\cu.  in.  (123)2.^55.  (124)  20rods.  (125)  32  sq.ft., 
124  ft.     (126)  31-^  in.     (127)  1131  in.     (128)  172iin  . 
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205  —(129)  1  -445  sq.  ft.    (130)  368  sq.  in. ,  90  in.    (131)  5028f  sq.  ft. 

(132)6       (133)  S98.      (134)  65  "948  ft.      (135)  8-808  sq.  ft. 

(1.36)  924  sq.  ft,  37?  ft.    (137)  126  in. ,  674sq.  in.    (138)  84 in., 

339-477  sq.  in.     (139)  189-52  sq.  ft. 
206.— (140)  676 -859  sq.  rods     (141)  80000  miles.     (142)  1131  cu.  in. 

(143)  29J-cu.in.  (144)fhrs.  (145)$79-65.  (146) 398-353 sq.ft. 

(147)  8-64  in.   (148)  2121  sq.  in.   (149)  148^  sq.  in. 

(150^  24-589  in.  (151)  14 -661  in.  (152)  40-737  sq.  m. 
207.— (15.3)  108791  sq.  yds   (154)  68938  mi.   (155)  34*469  mi. 

(156)  48-849  mi.  (157)5-128  (158)2836  (159)117333333;^. 

(160)  212i  (161)366§sq.  in.  (162)  229^  sq.  in  (163)  12  ft. 

(164)  96  sq  ft.  (165)  2-659  ft,  3  159  ft. 
208.— (166)  7^/4  in.  (167)  ^-VW  in.  (168)  1396-825.  (169)488. 

(170)  §25-099.  (171),  16-165  ft  ,  11316  sq.  ft   (172)  63  ft., 

45  ft.  (173)22 J.  (174)284.  (175)5531.  (176)  J/ #'60 in. 

(177)  f  f/l540"'in. 
209— (178)  3748  075.  (179)  3466145-382.   (180)  792  261  cu.  in. 

(181)  12-728  lbs  (182)  11407  407  oz  (183)  25  (184)  49  in. 
(185)  2799-107.  (186)  44-9.  (187)  39431  square  feet. 
(188)  758  556_cu.  in. 

210.— (189)  it«  Y?'l8.  (190)  28704-761  sq  ft.  (191)  1390027. 
(192)  43-216.  (193)  49.  (194)  §59-15.  (195)  48  sq.  ft  , 
105  sq.  in.  (196)  278,^.  (197)  75  ft.  (198)  973  531 

211.— (199)  1896250   (200)  59  37  in.,  etc.  j201)  15  ft.,  36-496 ft. 

(202)  6-928  in.  (203)  5-55.  (204)  V^-lf^  ft.  (206)  25. 
212.— (1)  A  §30,  B  §29-70.  (2)  §1648.  (3)  §325  (4)  §144, 
§180,  §202-50  (5)48tc.  (6)196.  (7)§133-87i.  (8)  §4383. 
(9)  §3  -92  (10)  A  .§75,  B  §126  (11)  i  distance  from  starting 
point  (12)  691c.  (13)  202 »' past  4.  (14)  §54-25  .§71-75. 
(15)  26  lbs.  (16)  §180,  §240VS300.  (17)  §270  (18)  §500. 
(19)25  (20)20#«'past5.  (21)§9-18J.  (22)  A §69,  B §249. 
(23)  +1  (24)  m  days  (25)  e^c.  loss.  (26)  5i.  (27)  f. 
(28  A  §900,  B  §1800.  (29)  §78.  (30)  4^. 

214  —(1)  49lc.  (2)  5f  sq.  yds.  (3)  A  §12,  B  §10  (4)  18'  past  3 
(5)  B  pay  A  §16.  (6)  35.  (7)  2|  vrs.  (8)  §2576-25 
(9)  §1015,  §1421,  §2233.  (10;  §2250  (11)  §14  28* 
(12)  A  §6,  B  §8,  C  §17  50.  (13)  §40.  (14)  §891. 
(15)  §2826,  §2355.  (16)32.  a7)  A  §8-40,  B  §7,  C  §6. 
(18)  §217-50.  (19)  §3485.  (20)  27fV' past  5.  (21)  §1250. 
(22)  §52-25  loss.  (23)  5-25.  (24)  41itc.  (25)  §4. 
(26)  .§240,  §192,  §180.  (27)  A  §550,  B  §371-25.  (28)  12c. 

216.- (1)  51  days.  (2)  .«^4-8o=,9o-  (3)  $180.  (4)  A  §240,  B  §210. 
(5)  §140 -411.  (6)  §251^-50.  (7)  §348.  (,8)  §65  40. 
(9)  A  §8,  B  §14,  C  §20.  (Ix))  A  §49,  B  §320.  (11)  §6  44. 
(12)  720.   (13)  B  2f  yards.   (14)  §29  16.   (15)  84 
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216.— (16)  $588-24.     (17)  1000000.      (18)  $10000.      (19)  75,  60. 

(20)  .SG43-50.     (21)25.     (22)8.     (23)21,28,42.     (24)55. 

(25)  40. 
218.— (1)  21.^,JJ,  17f.     (2)  $90.     (3)   $1980.      (4)"  A  $9-10,    B  $9. 

(5)  A  $128,  B  $120.     (0)  24^.      (7)  2i  loss.      (8)  -0000315. 

(9)  $3432.      (10)  40  roils.      "(11)  $8874.      (12)  ;4Q<i' past  7. 

(13)  A  $840,  B  .$882.   (14)  $3000.   (15)9:jVt-  (16)  80  v/2i-ods. 

(17)  4,\.      (18)    ,i;2()00.      (19)    17^..      (20)   41f.     (21)   11  J. 
(22)  $20.     (23)  $875.     (24)  32/j'  past  6. 

220— (1)  |.     (2)  1(50  rods.     (3)  $674    (4)  $152.     (5)4*°/..     (6)  $18. 

(7)  $3.     (8)$18-57i.     (9;  4.     (10)  B  10  yds.     (ll)  $6-01.^?. 

(12)  $28-80.    (13)  $670.    (14)  $8-50     (15)  525V    (16)  A  $12, 

B$24,    C$26.      (17)41:;.      (18)  $3128,  $1552.      (19)  42S. 

(20)  $3-33.\.     (21)  $102.    (22)^  loss.     (23)  71  days.    (24)26. 

(25)  n-mi     (26)  51|. 
222.— (1)  232.     (2) $69-331.  (3)  $55.  (4)  $2733-60     (5)$3331-12i. 

(6)  $145 -71  y.      (7)  A  $418 -96^.      (8)  $1-06?.     (9.  6'  to  8. 

(10)  $5180  '   (11)  .$34-046.    (12)  30,  20  rods. "  (13)  $2283-75. 

(14)  $100  loss.     (15)311.     (16)  .$540.     (17)  $5600.     (18)7. 

(19)  A  $25-50.  (20)  ,$11887-50.  (21)  12J..  (22)  75c. 
(23)  $12400.     (24)  $1389-60. 

224.— (1)  A  $900.    (2)  100  rods.    (3)9(5.    (4)  $3-33:^.    (5)  40®  $7. 
(())  136  lbs.   hind   (piarter.     (7)  $998-40.      (8)   $300®  5%. 

(9)  $19023-21-3.  (10)  $1.  (11)  71  loss.  (12)  6^.  (13)  3.V, 
iwayround.  (14)12.  (15)  $320..  (5.  (l(5)230rods.  (17)$18-42. 

(18)  1^  way  round.     (19)  $9(500.     (20)2(5.^.     (21)  ()0®.»i<(5. 
226.— (1)  $3571 -42'J.    (2)  A  $480.    (3)54.    (4)  .\  $30 -80.    (5)  $6?. 

(6)  $28-50.     (7)  50  lbs.  56c.     (8)  .^80.    (9)  12000.     (10)  41). 

(11)  $41-903.    (12)  $110(39-767.    (Hi)  $574-22.    (14)  71'8c. 

(15)  .$(500000.   (16)  $7-02.  (17)5?,*^i45t.-al.  (18)28?.   (19)  43c. 

(20)  4-30  p.m.     (21)  $30000.     (22)4,  $(500. 

228.— (1)  33.\.    (2)942.    (3)  $5-62J-.    (4)  $4800.    (5)  5^V  P'lst  1. 
((5)  $300  @  6%.       (7)   A  $28.       (8)   ^-     g'""-       (9)   5».\. 

(10)  $119.  (11)  $6750,  $7200,  $8000.  (12)  $2-50.  (13)180, 
135,  108  days.  (14)  $150.  (15)  45 ^^  sq.  ft.  (1(5)  .$935. 
(17)  50.    (18)  $451-20,  $12.    (19)  3.\  miles  per  hi-.    (20)  225. 

(21)  -'.''  i)ast  5 

230.- (1)  $1656'.      (2)    $1270.      (3)   79.      (4)    28.      (5)    $2-(>74. 

((5)  $33-44.   (7)  $262-50.   (8)18.  (9)112.   (10)  209-592 sq.  ft. 

(11)5-5.     (12)5-61.    (13)  $338.89.     (14)  $400.    (15)  4  loss. 

(1(5)  5'milesperhr.    (17)50.    (18)37]-^.    (19)3(50   (20)  38|". 

(21)  2ii  loss.     (22)  .$451).     (23)  A  $20. 
232.— (1)  (50.  "(2)  25.     (3)  $14-88.    (4)  150.    (5)  320.    ((5)  £8750. 

(7)  o;'7"pist3.     (8)  6(j|.     (9)  $i6l)6-(56:-?.     (10)  108  yds. 

(11)  5-86c.  (12)  A  $504.  (13)  $39(55.  (14)  $3333.^. 
(15)  10  horses.  (1(5)  $1000.  (17)  A  $70.  (18)6®10'c. 
(19)8.  (2(J)  240]  .sq.  yds.  (21)  11^.  (22)  21iVi>iist3. 
(23)  11-49  rods.     (24)  $9000. 
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234.— (1)  \.  (2)  |1542-85f.  (3)  A!s;840.  (4)  3,  2.  (5)  Aug.  16. 
(6)  50,  25.  (7)  25.  (8)  $548-457.  (9)  Voh.  (10)  $2838-75. 
(11)  yf^o/ past  12.  (12)  $4000.  (13)  2^0.  (14)  $878-87*. 
(15)  March  20.  (IG)  $294.  (17)  17  mills.  (18)  5A  yrs.,  $420. 
(19)  $9.     (20)  40.     (21)  $3.     (22)  1,  5.     (23)  9." 

236.— (1)  175.  (2)  $124-308.  (3)  4Fs.  (4)  16|.  (5)  X|' past  12. 
(6)  5".  (7)33.  (8)  A  $345-00.  (9)  $27924-48.  (10)  $3000,  63. 
(11)  30  geese.  (12)  .$500.  (13)  .$248 •<)4.  (14)  i. 
(15)  $9483-12^.  (10)  $14900-62*,  (17)  $15300.  (18)  28 men. 
(19)  24  miles.     (20)  .$67-80.     (21)  74g. 

238.— (1)  A  $13.      (2)   204.      (3)   24itii.      (4)   %.      (5)   B  $2250. 

(0)  50,35.  (7)  $3000.  (8)  $403®  4%.  (9)  $4000.  (10)  $9-01^3. 

(11)  A  84  days.  (12)450.  (13)  28f  (14)  35c.  (15)  ,$90-385. 

(10)  Of.  (17)  H.  (18)  \\.     (19)  A.$1714-28i.  (20)  79gc. 
240.  — :  1)  $3487  -22.  (2)  1372.  (3)  55902  to  24505.  (4)  $279  -75 @ 6. 

(5)  .$4,315-78^1.     (0)0.     (7)  9  men.     (8)33.     (9)  45T«y  hrs. 

(10)  .$43-05  '(11)  $4200.  (12)  $0093507.  (13).  30^0. 
(14)  $1-334.  (15)175.  (10) $2000.  (17)10|gal.  (18) $45-36. 
(19)  5,  7.   "(20)  7. 

242.— (1)  $1457-50.  (2)  .$2000.  (3)  $829-037.  (4)  123-582  cu.  in. 
(5)  $1973084-21.  (0)  $340-55.  (7)  $1.  (8)  8f  (9)  11478-582, 
32-402.  (10)  .$472-50.  (11)  $3400.  (12)  $14400.  (13)  f^V- 
(14)  2.  (15)  9.  (10)  llf^  mo.  (17)  15  bush.  (18)  $900. 
(19)  31  men  full  time,"!  man  half  time.  (20)  240. 
(21)  $1267-80. 

244.— (1)  $918-021.     (2)  $5-25.    (3)  f  gal.    (4)  l-if.    (5)  $105-203, 

(6)  164tV-      (7)  20.     (8)  41.     (9)  $3125.     (10 1  .<^1232.   &c. 

(11)  $25-92.  (12)  18  mills.  (13)  910  alloy,  80  tin,  102  lead. 
(14)  Dec.  3,  '90.  (15)  20-247  sq.  ft.  (10)  $500000.  17.  2*. 
(18)  37  in.     (19)  $2000,  &c.     (20)  24  lbs.  @  42,  &c. 

246.— (1)  8*  %   prem.      (2)  $250.      (3)  69|.       (4)  3.      (5)  $100. 

(0)  ,$15000.  (7)  $1008,  &c.  (8)  $7-50.    (9)  6c.    (10)  ,$250,  6. 

(ll)8ifmo.     (12)65.     13.4.     (14)  $20-80.     (15)  90  alloy, 

&c.'     (iO)  4-795.      (17)  05.      (18)    $1491-856.       (19)   3ii. 

(20).  $6000. 
248.— (1)  $2400.   (2)  75c.  coi-n,   (3)  49  days.  (4)  $325,  4.   (5)  60  %. 

(6)  131  nio.      v7)  2  %.      (8)  $11087-52.      (9)   1st  by  lie. 

(10)  105.  (11)  $10000.  (12)  $1-19A|.  (13)  $4000. 
(14)  A  $139-12,  &c.  (15)  12  days.  (10)  44  nitre,  &c. 
(17)  $230,  4^  yrs.     (18)  llgfc.      (19)  $400000. 

250.— (l)4J'omo.  (2)5,1,1,3.  (3)$7-20.  (4)  $1039-54.  (5)2/yac. 
(0)1004-.  (7)  $9-50.  (8)  432  yds.  (9)  Br.  $725,  &c.  (10)  7 '^c. 

(11)  $22-50.  (12)  11,  (13)  10.  (14)  50  yrs.  (15)  300. 
(10)  $12-00.  (17)  $45062-50.  (18)  5.  (19;  25924  s(i.  ft. 
(20;  I  gal. 
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252.— (1)  2hrs.     (2)  $9000.     (3)  $2501-24;'.      (4)94.      (5)  5i. 

(6).?1681-3.5i,     (7)  $133 -331.     (8)29-o6.    (9)  $17.    (10)  S^H. 

days.      (11)    $168-80.      (12)    78^  w.     (13)    2  for  1  penny'. 

(14)  li%  premium.  (15)  $«55-36.    (16)  A  $600.    (17)  240  m. 

(18)  $472-50.     (19;  $6979-50. 
254.— (1)   42,   &c.      (2)    2265-3.      (3)    3600.     (4)    9^%'   past  4. 

(5)  21-213  in.  (6)858.  (7)6.  (8)  .$116.   '9)4.   (10)  $40.  &c. 

(11)   36^  in.      "(12;   $6000.      (13)   $4900-50.      (15;   (JO"  w. 

(16)    132.      (17)   $2241-28.      (18)   $4600.      (19;    $173-85. 

(20)  $227-50.     (21)  A  $3381 -75. 
256.— (l)2,tig.   (2)  4.1  mUes,  (tc.  (3)  236-16  sq.  in.  (4)  $289.38-24. 

(5)  25',  12-022""pHst  9.  (6)  $126-75.  (7)  $11-33.  (8).  81. 
{9}  {\.  (10)  A. $444 -44*.  (11)  $2436-66q.  (12)  $10-50. 
(13)  49^,.     (14)  5-679.    (IB)  5'^  w.  (17)    $1856-72^.     (18)  8. 

258.— :  1)4.  (2)80.  (3)  3i  mills.  (4)  .$3587  "50  (5  8,  &c.  (5)  .$10000. 

(6)  lac,  55  sq.   rods,    14  sq.  yds.,    6  sq.   ft.,    132  sq.  in. 

(7)  1334g  lbs.  (8)  f.-  mile.  (9)  19',  36".  (10)  $3000. 
(ll)19fmin.  (12)  $10557 -50.  (13)127,  |^§:}.  (14)  A.  $35 -431. 
(15)  $720.  (16)  $33333-33^.  (17)  40  miles,  &c.  (18)  3  to  2. 
(19)  4{';  nio. 

260.— (1)  26',40'.    (2)1-232%.    (3)36.    (4)  14??  yrs.    (5)  12' to  5. 

(«)  7i.     (7)  $4950.     (8)  $734-40.    (9)72'.    (10)  2s.  11 -5^. 

(11)  A  6  mo.,  ttc.  (12)  2-16  p.m.  July  6.    (13)  I    (14)  $8-60. 

(15)  $3-50.     (16)  7}-^  miles.    (17)  $400,  &c.    (18)  $888 -88* 

(19)  8^,.     (20)  ^^^  oz. 
262.— tl)  5^2^.     (2)  7-26  a.m.,  Oct.  8.  (3)  13?,  days.  (4)  $411224. 

(5)46|.   (6)  $3,  $2.   (7)$1120,  itc.   (8)  $360.  (9)  A.  $3(512-50. 

(10)}yg.   (ll)21Jc.   (I2)9-13a.m,  (13)45.30.   (14)  $6-191. 

(15)  2.1.       (16)  60  to  31.      (17)  A.   7*  mo.      (18)   $3200. 

(19)  $325. 
264.— (l)17fV  (2)$144    (3)5',  36" to 8 a.m.  (4)$2255^.  (5)$7-46. 

(6)  .$7880299.     (7)  A.  $;{6()6-662.   (8)  A.  1  yd.     (9)  $1-34. 

(10)$699-85i   (11)  $1720.  (12)  $273-40.  (13)  17i.  (14)7*?.. 

(15)  22-18.\.'    (16)  2p.m.      (17)  $340  nearly.      (18)  $1-64L 

(19)  4000.     (20)  273. 

266.  -(1)  A.  42  hrs.,  dist.  25.1,  miles.  (2)  25-13c.  (3)  $570. 
(4)  $175.  (5)12-35  a.m.  (6i327.  109.  (7)$2-46.  (8)64870 lbs.. 
2oz  (9)  40/]- days.  (10)  .><350.  (11)4.  (12)  $13800. 
(13)  $2482-165.       (14)    $81-60,    9.^    mo.       (15)    $855.   S:c. 

(16)  384s(i.  in.   (17)  4  mo.     (18)  12.i  mills.   (19)  10-37  p.m. 

(20)  14,v. 

268.  -(])  30.    "(2)  34.1c.     (3)  $11-20.      (4)  $2250.     (5)  $300,  &c. 

(6)  32:-|        (7)3(>,  45.       (8)  ISy        (9)9-02i).m.       (10)50. 

(Il).$(;i68-36|I;.  (12)  $150.  (13)50.   (14)6?..  (15)  $1787-50. 

(16 1  $4000.      (17)  26i.     (18)  28i.     (19)  $756. 
270.— (1)10-63  in.   (2)  .375.3'".  (3). <<6 -or.!:.    (4)  $18.    (5)  A $1443-75. 

(6)  50.     (7)  $730.   (8)  $10489-45.    (9)  53-4375c.    (10)  78^c. 
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270. -(11)    .$9-75.      (12). ^9107.      (13)   4-375  in.      (14)   $11200. 

(15)  4.  (16)  35:4f.  (17)  ^1404-90,  &c.  (18)  $26666-66|. 
(19)  38.     (20)  2  miles.     (21)  12. 

272.-(l)  ^1000,  &c.  (2)  20.  (3)  40.  (4)  ^Jo.  (5)  21,  &c. 
(6)  $450.  (7)  $3.  (8)  8U  cu.  ft.  (9)  16§.  (10)  45. 
(11)  40",  20  yds.  from  starting  point.  (12)  ^VsV  past  4. 
(13)  17 -460.     (14)    15,   Arc.     (15)    15  miles  from  Toronto. 

(16)  .$30.  (17)  92c.  (18)110.  (19)  831c.  (20)  l^WP''^stl2. 
(21)  i  dist.  from  starting  point.  (22)  10.  (23)  2^^,  &c. 
(24)  14?. 

274.-(l)  B  fy  yd.  (2)  $300.  (3)  .$750.  (4)  §333 -331  (5)  40||g 
miles.     (6)  7,  50's,  &c.     (7)8^1.     (8)  A  $7  "05.     (9)    17}1. 

(10)  $875.  (11)  $5810.  (12)81|.  (13)  4^-4.  miles.  (14)  $1179. 
(15)  51  mo.  (16)  42c.; 41  lbs.  black.  (17)  .$70-50.  (18)$500-48. 

(19)  129f.     (20)  9-54.  "(21)  3^  lirs.     (22)  6J. 
276— (1)  40  mi.    (2)  22x\  mi.  (3)  A'|7,  &c.  (4)  228i.   (5)  ,$44-27. 

(6)  7600  TTsq.  ft.    (7)  14.    (8)  $40.    (9)  3  to  2.    (10)37iJ. 

(11)  7i.   (12)7  +  .  (13)17f.    (14)  $25.    (15)5.    (16)  540  ml. 

(17)  A. $225.  (18)  $350.,  5.  (19)  7 U-  (20)  $11-06. 
(21)  31  hrs.     (22)  1600. 

278.— (1)  A  23.  (2)  81.    (3)  5802a.  (4)  5's.  (5)  $10-73.  (6)5fhrs. 

(7)  1650  lbs.  ''(8)  60c.  (9)  4ie,  55.  (10)  19.*jV''to  8. 
(11)  $9,333.     (12)  8-93.      (13)  .$16000,  &c.      (14)  10-261. 

(15)  61  a  rods  clay.  (16)  ,$11;^  (17)  61  (S  .$10.  (18)171' 
past  12.'  (19)  28i.  (20)  .$1000.  (21)  $190,  &c.  (22)  $1240. 
(23)  b\%  days. 

280.— (1)  $180,  &c.  (2)  80c.  tea,  Ac.  (3)  17,  25 's.  &c.  (4)  48'. 
(5)1135-60.  (6)  $56-25.  (7)  $50.  (8)  .$73-911  (9)  1  gal. 
Iqt.  fpt.  (10)  .$1804-275.  (11)  $151-87*.  (12)2.  (13)  7|3 
days.     (14)  AiK-J  past  11  a.m.     (15)  1st.     (16)  A.  $61-25. 

(17)  .$5859-37V."  (18)  8ic.     (19)  6.     (20)  $4800. 
282.— fl)  Inc.  .$15-60.  (2)  $390.  (3)33,33.7,7.    (4)  7i.  (5)  $l-.55. 

(6)  $6-72.  (7)  2911  yds.  (8)  £4500.  (9)  $49.  (10)  68. 
(11)  41.    (12)  55f'  (13)  $1320.    (14)  73i.     (15)  72,  48,  24. 

(16)  .$3950,  $50.     (17)  165,  162.     (18)  12  mi.     (19)  $3-45. 
284.— (1)  Uh  yds.     (2)  £3005.  4s.  3-6d.     (3)  ^^l.     (4)  A.  $175. 

(5)  $547-50.  (6)  $8166|.  (7)  $2-50.,  (8)  B  pays  A  ,$18-75. 
(9)  9.     (10)  $43.  ■  (11)  .$4700.     (12)  9  to  10.      (13)  $1. 

(14)  6  lbs.  tea.  (15)  $160.  (16)  135y\  yds.  (17)  10  mo. 

(18)  A  $21-309.  (19)  $120,  &c.  (20)  man  $2,  &c.  (211  $250. 
286  —(1)  $1005.  (2)  S^^K,  $1000.  (3)  2,  2,  2,  11.  (4)  $441-66^. 

(.5)  $57-72i  (6)10^.  (7)  $4048-40.  (8)  34^^.  (9)  $l-68j-1,. 
(10)2,  3,  5:  (11)  A. S23,  Ac.  (12) $5000.  (13)45.  (14)  $.37  50. 

(15)  A  $300.   (16)  .$900.   (17)  $2250.  (18)  A  $646-434. 

(19)  $7760.  (20)  A  $4-781. 

288.— (1)  ,$100.  (2)  7tV7-  (3)  1200.   (4)  llRc.   (5)  44|  days. 

(6)  A. $234.  (7)  2700  sq.  yds.   (8)  $8842-68.   (9)  4^^^^^. 
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288'.— (10)  30  men.     (11)  83|.     (12)  $5000.     (13)  $220.     (14)  6. 

(15)  81600.   (10)  A  44  yrs.   (17)  2^   (18)  20.   (19)  IS^'t  days. 

(20)  2  to  5.     (21)  A  8209 -301 «.     (22)130. 

290.-(l)  15!.  (2)  89.  (3)  81402-50.  (4)  7  oxen.  (5)  8356. 
(6)  113636x\  oz.  (7)  8.  (8)  81000.  (9)  25.  (10)  20r'i. 
(11)  6  centres.  (12)  A  8480.  (13)  man  90  days,  etc. 
(14)  89-59.      (15)  827-50.      (16)   867-32-5.       (17)  817-50. 

(18)  27  bush.     (19)  Draft  on  Tcjronto,  10c. 

292.— (1)84-50.  (2)3§^days.  '3)18|.  (4)540}^  tons.  (5)  8333-33.V 
(6)  $375-50,  &c.  (7)  16000.  (8)  A  $25.  (9)  8560.  (10)  82940. 
(11)8500.     (12)  12i.    (13)8|gal    (14)  8625.  (15)  11  oxen. 

(16)  8.  (17)  40.    (18)  8689-92.    (19)  81725-22.    (20)  i2^>^. 

(21)  lli%.     (22)  A  8956  97. 

294.— f  1)817080.  (2)  5-|  (3)  B.  STr^r  yds  (4)  817550.  (5)815-65. 
(6)  .r%  (7)  10i«  hrs.  (8)  10  (9)  40.  (10)  Midway  be- 
tween them,  4^.    (11)81256-25.    (12)88983-50.    (13)86250. 

(14)  8142180.  "  (15)  7.     (16)  8862-50.   (17)  o\},.    (18)64n^c. 

(19)  4^f^  black. 

296  —  1)  8250.     (2)  810-89.     (3)  83ic.      (4)  2]}..      (5)  8694-72 
(6)  6  days.     (7)  81000.     (8)  8900      (9)  8840.     (10)  58  gal. 
(Ill  8142-57.   (12)  50c,  *Vc.    (13)  22 }i  miles.    (14)818-18. 
(15)711.     (16)  425V     (17)  81402-12. '  (18)  87.     (19)  Mid- 
way Ijetween  them    5  miles,     (20)  A.  855. 

298. "(1)8830 -22  loss.  (2)107.y'=  (3)  84444+^,  cVic.  (4)5  (5)18000. 
(6.  1^  gal.  A.,  &c,  (7)  22-4  in.  "(8)  1st.  (9)  $10  80. 
(10)  £21.  16s   Id.     (11)  40c.     (12)5.     (13)  60c.     (14)  7^. 

(15)  81134.     (10)  8795-45.     (17)  384. 

300.' (1)    -083.      (2)  7.k.      (3)  810.      (4)  8117.      (5)    81773-23. 

(6)  SlOOOa  (7)  90.  (8)  25.  (9)  4.  (10;  12.??.  (11)  822400 
(12)  89()00.  (13)  40-114  oz.  (14)315  (15)  23  gal..  1  qt. 
(16;  .§39  92.     (17)6-539      (18)  Paris.     (19)  .82519 -.'38. 

302.— (2)  83-431.      (3)   .^40(X).      (4)  89800.      (5)  8.     (6)  818-40. 

(7)  £11.  5.S.  (8)  43|.  (9)275.  (10)  Child  .81920-60.  (11)20. 
(12)  45',  381;':;".  (13)  6-647.  (14)  latter.  (15)  8:5200,  15  mo. 
(16)5.     (17)' 82000000.     (18)8133-33.'..     (19)  3.\c. 

308.— (64)  6.     (65)  12. 

311.— (100)  19.     (101)  27. 

312.-  (102)  651.       (103)    1865.       (105)    1331.       (106)    .343340. 

(107)  26375.   (108)  1534.   (109)  18537.   (110)  2086. 

(Ill)  5(;()2074.  (112)  14«54.-J006.  (113)320001.  (U4)  12. 

(115)  3030  :  rem.  102,  (117)  1.  10,  11,  1(X»,  101,  110,  111. 

1000,  1001,  1010.  (120)  .'32  +  16  +  2  +  1  =  51. 

(121)  3''-3-'-3'+3-'-3--^+3  +  l  =  427. 

316.  (3)  10l!{       (5)  Nearly  83. 

316  -  (7)  A  8362,  B  818^,  4  :  3.     (8)  7315i  ft.     (9)  IjVyr. 

317.  fl2)  8189-93.     (13)  7-52,  7-38.     (14)  .8973-78. 
318.— l^Ki)  820-88.     (17)  50c.  (iold  basis,  'A(h.  currency. 

(18)  22-23  lb.  Av. 
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319._(19)  36-2.     (20)  A  £126f{.     (22)  £20.     (24)  97ic. 
320.— (25)  1-732050807568.  (26)  £168100.  (27)  895-7.  (28)  S650, 
8647-91.       (29)   $52-67  gain.        (30)   6^  loss.       (31)4,6.2. 
(32)  SllOOO,  S5500. 
321.— (33)  6  in.      (34)  1321-4530,7733-7204,29910  7176. 

(35)1212-97.    (36)  1-326.  2-652,  3-979  ft.   (37)  9-2  percent. 
(39)  .$131-04  inc. 
322.— (41)  N.S.  Cy.,  $14-48.     (42)  Oats  82400,  &c.     (43)  Aug.  28. 

(44)  $26-58.     (45)  $25000,  $50000.     (46)  2  :  15i^§. 
323.— (47;  71^0^7,  $952-04.  (48)  7/6-  (49)7  yr.  (50)4.  (51)  16-28864. 

(52)  8  m.,  6  m. 
324— (53)  445^min.  (54) $300.  (55)  3m.  (56)  $583-62.  (57)22-7m. 

(58)  8|. 
325.— 1 59)  3a  hr.      (60)    8  ft'.      (61)    201b.    1  oz.    5  dwt.    6-5  gr. 

(62)  35  m.     (63)  20-45  m. 
326.— (64)  $24-20.     (65)  $800,  $11987-50.     (66)  13§.      (67)  5  m., 

70min.     (68)  19  ft.  6  in.     (69)  $207.     (70)  117|ii|J- 
327.— (72)  $32.      (73)    $17530-56.  '    (74)    $.346-64.       (75)    $608. 
(76)  76i|.       (77)    30,    36,    45.       (79)    £5  inc.       (80)    9  m. 
(81)  30  loss. 
328.— (82)  $13077-67.     (83)  £7  10s.    (84)  £7  10s.  7W.    (85)7H-c- 
(86)  400.     (87)  A  40,  B  (iO  d.     (88)  339-7  grs.      (89)  12-61. 
(90)  6i%,  3J5. 
329.— (91)  5-17%.       (92)     314050,    9064800.       (93)     .$948-015. 
(94)  $1104-08.     (95)  12-37.     (96)  8-9.     (97)  ,^,lir.,  ^,\n:  ; 
*  5Td  (c-  -  d2)  m.  per.  hr.     (98)  2079  min.     (99)  $317-86. 
330.— (100)  50m.,  30m.  per  hi.   (101)801it.,  801vil.  (102)  2-863  oz., 
2-304  c.  in.,    2-1475.     (104,  .$31.25.     (106)  $91-80,    8Jj  %. 
(107)  4min.   (108) 6^ nearly,  $2796-82.  (109)  lO.Wft.persec. 
331.— (110)  £39  12s.  Id.,  $198-02,  999-21  fr.     (Ill)  4-.5fi-,  4:38^2,. 
(112)  Lead  36-35,  cork  43-64 lbs.     (113)  2-004353564672  gal 
(114)  $2046-99.     (115)  25c.,  mc.     (117)101^.      (118)70. 
(119)  2:21tV 
332.— '120)  480000199999.     (121)4-005....       (122)  5m    per  hr. 
(124)  5063-65.      (125)    £19|a|.      (126)    10.      (127)    65i^. 
(128)  16|ft 
333.— (129)  428-787.   (130)llf7.   (131)8212-71.  (132)  4 in.  nearly. 

(133)  8  ft.,  7  ft.     (134)  4:3:1:5  by  wt.     (135)720. 
334._(137)  1131,  48.      (138)  47.      (143)  IS^-A.      (144)  11-032  ft. 

(145)  £500000,  £54000.  (146)  476.  (147)  $10000. 
335.— (148)  $22.50,  .$2000,  $1750.  a49)  2400,  80c.  (1.50)  352?. 
(151)  $22047187-50.  (152) $87-53.  (153)65.  (154)  12000 <«., 
99680  oz. 
336.— (156)  8  hr.  10' 10-4".  (157)  2057,833.  (158)  46-5  per  cent. 
(159)  $29-56.  (160)  10-23  loss.  (161)  1-942.  (162)  9m. 
660  yd.,  9  m.  1035  yd. 
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337.— (163)  4§.    (164)  $53331,  9^111.    (165)8511.   (166)  18,  24  ft. 

(167)  6  m  per  hr.     (168)17995.06.     (1(J9)  §900. 
338.— (170)  $30-9  li;.     (171)  14.     (172)  iHoni  +  H)or  [f(5m-n) 

mill,  past  m  o'c.    (173)  30  ft.    (174)  18096i  ft.   (176)  'S9^ij. 

(177)  $1038-87. 
339.— (178)  R  shares.    (179)  13-05.    (180)80.    (183)  £1  =  $4-8665. 

(184)  3 A.     (185)  .|l()-20. 
340.— (186)    $1058-63.      (187)    U.  S.  4's.       (188)   $1025  per  in. 

(189)155785-9.  (190)  -2,2.  (191)  7,6  per  cent.  (192)192000. 

(193)  7-92  in.,  1414-2  links. 
341.— (194)  $2400.    (195)  $37-55.    (196)  $545-75.    (198)  $12166^. 

(199)  $17-49  inc.    (200)  5|  min.    (201)  $209,  $2-20,  $2-31. 
342.  — ( 202)  U  yr. ,  J^  yr.     (203)  $120. 
343.~(1)  $28512.     "('2)  7^9,^     (3)  A  $2-10,  B  $2-73,  C  $-63,  D  $7. 

(4)800.    (5)  $1827.^(6)  $23-55.    (7)  $2442^,  7%.   (8)  36yd. 

(9)  182  yd.     (10)  225  lb. 
344. -(2)  I,  1-4142,  tVo-     (3)  Even.    (4)  20c.    (5)  $242  ;  A  $67  J , 

B  $()4f,   C  $109,v.       (6)  $7-50  less.       (7)    Across,   6.V!;-  yd. 

(8)  37i. 

(1)  1.  (2)  1001yd.  (3)  $405.  (4)  20yd.  long.  (5)  Each  cliild  $1 . 
(6)  35  25-cent  pieces.  (7)  82^74 .  (8)1313,2121.  (9)  7,  $1128. 
346.— (10)  3:7. 

(1)  £5  15s.  8ld.,  -68589743.  (2)  £9  7s.:il-1606d.  (3)10-2. 
(4)  ]„i„.  (5)  11:2:1.  (6)  100,  300,  600.  (7)  2:21i'V  P-m- 
(8)  800. 

347.— (9)  365-2425d.     (10)  f319:f356. 

(1)  ^^J.n-  {^)  8s.  9d.  (3)  $22.50,  $37.50.  (4)  4s.  Ikl. 
(5)13[i>ni.     (6)  ISV-     (7)4-86...     (8)  ^oou  oz. 

348.— (9)  516-2  oz.     (10)  "8  yd.     (11)  17?,  in. 

(2)  $4-60  nearly.    (3)  £2  17s.  4y:Vsd.    (4)  63,  47.    (5)  $2000. 
349.— (6)  480.     (7)  $420.     (8)   A  $1785 /A,  Ac.     (9)  $883-77  ..  . 

(10)  401b.     (11)  \'725. 

(1)46.     (2)  249ni.     (3)  4:24  p.m. 
350.-(4)  21hi-.    (5)2gal.    (6)8tli,  15;  9th,  25;  10th,  35.  (7)22|c. 

(8)  $247  •(55.     (9)  490-49. 

(1)  ^ijWf     (2)  $12,  $22-50,  $67.50. 
351.— (3)  5i+ld      (4)    -007916.     (5)    80d.     (6)   £16251  7s.  9§|d. 

(7)  12yrs.    (8)  1  to  92  of  mix.    (9)  $;M000.     (10)110v'22. 

(11)  -9027027.     (12)  14 -3  min. 

352.— (2)'33,'(i6','9!'('d."'  (3)  !^07-60.     (4)  7780-41.     (5)  20m.,  32  w. 
(6)  $842-30,   $918-87,    $1598-83.     (7)  Tin  128-39.      (8)  65. 

(9)  ht  ■^\,,  -^V     (10)  $117-85. 
353.^(11)  7c.     (12)  4528. 

(1)  ,V„   10-1873.     (2)    2()5d.,  10.      (3)    8%.      (4)    29  rods. 
^'  (5)  $2472-94.     (6)  $3045,  $812.     (7)  $7-20. 
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354._(8)  A$1514-13.     (9)^77000.    (10)6.    (ll)p-202.    (12)20. 

(1)  10080,  110250.     (2)  £6  16s.  5d.     (3)  3^.     (4)  30720. 
355.— (5)  Jo  less.     (6)  818  yd.     (7)  234§.     (8)  6  in.     (9)  $101  "85. 

(10)  6  m.     (11)  Aug.  24. 
356.— (12)  $112  •09- 

(1)  3|*i.    (2)  43^860.    (3)21tVhrs.    (4)  1493-30.    (5)  $5600. 

(6)  7.  "'(7)  40.     (8)  30T\'W''fSec. 
357. -(9)  23. 

(1)10-8.     (2)  60cts.,  40cts.     (3)  -9027027.     (4)  51?-i  cts. 

(5)  15,  12,m.perhr.  (6)2-23608:1.  (7)20:21.  (8)  12828-07. 
358.— (9)  2205.     (10)  $2-69. 

(1)  $1000.  (2)  336  ft.  (3)6-03.  (4)  $382 -12.  (5)  17-57  ft. 
359. _(6)  $3.       (7)    $5086-25.       (8)    1350,    1200.       (9)    $46-76. 

(10)  21  m.     (11)  9,  6|,  3  ft. 

(1)  $60.     (2)  3  in. 

360.— (3)  39.       C4)   $445.       (5)     f   fv.    starting   pt.       (6)   4096. 

(7)  22500.  (8)  4 -6c.  (9)  440. 

361.— (1)  -010989.  (2)  $1255-37.  (3)16-635.   (4)  -16025,  6  %. 

(5)  $1192-47.  (6)  $11420.54.  (7)  $15,  $1-87*.  (8)  8^^%. 
(9)  $1400,  $4100. 

362.— (10)  $121-05.   (11)  818  yd.   (12)  38*  sq.  ft.   (1)  $9450. 

(2)  $51834-92.      (3)   A  $15315-42.      (4)  -447213,  -809016, 
3-2360()7.     (5)  7:2j^jp.m. 

363.— (7)  3f.      (9)  56.      (10)  $3-86.      (11)  75  at  34c.,  69  at  37 Ac. 

(12)  1884  $31250,  .^c. 
364.— (13)  9.    (1)  $887-10.     (3)  $2110-14,  5|9,  6^2..      (5)  i-3080. 

(6)  20^il     (7)  928096,  928125. 

365.— (8)   $66|.      (9)   $3750-38.      (10)    8\^ .      (11)    $157-50. 

(12)  A4P,  B3gSm.  per  hr. 
366.— (2)  $5284.       (3)' The  former.      (4)78-561.      (5)  16-8  mills. 

(6)  40' 36". 

367.— (7)  27|.      (8)  4554-36  grs.      (9)  -4055,  16-3862.      (10)  20J. 

(11)  $2534,  $2455. 

368.— (2)   -131870.     (3)  Inc.,  $10300.     (4)  14  7  nearly. 

369.— (5)  120 hrs.,   240 hrs.,  no.      (6)  d^^j.     (7)  8ihrs.,  ground 

in  A's  direction.       (8)  2^7/4^-      (9)  tv^/4  in.       (10)30^3. 
(1)  -998. 
370.— (2)  24-69%.      (3)    24  w.,    181.      (4)347.      (5)   1  round. 

(6)  $357, 2\r/o-  (8)  m. 

371.— (9)  39647}  sq.  in.  ,^198134  c.  in.     (10)  6'. 

(3)2U,-Ul.       (5)     130  yd.       (6)     A  8  hr.,     B  10,  etc. 

(7)  -611401,1-9615. 

372.— (8)  50,  30.     (9)  291,  20f^  ft.      (10)  651 -96  lb.     (11)  $125000. 

(12)  235-52.     (13)  9. 
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